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An account of the progress made during the current year is submitted in 
the present report, winch is being presented in four different parts. Part 1 
■will deni with the General Report on the results of survey work and ecological 
studies. The results of the experimental work carried out at Pasni, Ambngh 
and in parts of the Desert areas will be dcnlt with in Part II, while studios of 
locust movements in the past as correlated with meteorological data, as well 
as various miscellaneous items, and the present yeur’s conclusions will be includ- 
ed in Part III. Part IV will be devoted to suggestions for future work. 


PART I. 

General Report. 

I. — Personnel. 

I was in charge of the Locust Research Scheme with headquarters at 
Karachi throughout the year. 

, Staff at Karachi . — Dr. S. Mukherji, D.S. (Cal.), was appointed as Assis- 
tant Entomologist at hcadquartcis from the 10th January 1936, and attended 
to the experimental work and collections at Karachi and was in charge of tho 
office during my absence from hcadqunrters. Mr. Rashid Ahmad, B.Sc. 
(Hons.), worked ns Biometrical Assistant at Karachi till the 10th May, when he 
was ptsted to Pasni to officiate as Mokran Survey Assistant. Mr. Ram Lai 
Gupta, M.Sc., was appointed ns Biometrical Assistant from the 10th October. 
Mr. Cltandar Parknsh, B.Com., Senior Compiling Assistant, left the Locust 
Sdieme on the 3rd October to take up an appointment in the Imperial Institute 
of Sugar Technology, Cawnporo, and bis place was filled up by Mr. V. Rnmani. 
Mr. H. G. Shoikh, Second Compiling Assistant, was promoted as Accountant 
in the place of Mr. R.'L. Mehta transferred to Cawnpore in October and 
Mr. A. Lateef Sabir was appointed in the vacancy. 

Staff in Southern Baluchistan. — Dr. M. L. Roomval, M.Sc.,Ph.D. (Cantab,), 
continued to work as Assistant Locust Research Entomologist at tlie Pasni 
Looust Research Station in charge of the work in tho Mekran area, and Mr. 

. S.' M. Taqi Ahsan, M.Sc., as Locust Research Assistant at Pasni. Mr. 
Rahmatullah Butt, M.Sc., was appointed ns Mekran Silrvcy Assistant with 
headquarters at Pasni at tho end of December 1935 and attended to the super- 
vision of locust survey work in Mekran till tho 7th May 1930, when he left 
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Pasni on leave and could not return for reasons of ill-health. Mr. Rashid 
Ahmad, Biometrical Assistant, officiated in his place and was ultimately 
confirmed as Survey Assistant at Pasni. Mr. R. FT. Batra, M.Sc., continued 
to be in charge of tlic Ainbngh Field Research Station. A new outpost in 
charge of a Ficldmnn was opened in July at Panjgur in Mckran for locust 
Burvey work. 

Staff in the Sind-Rajputana Area . — Mr. Des Raj Bhatia, M.Sc., was sta- 
tioned at Banner in charge of the three Locnst Outposts at Chachro, 
Noth and Sardarshahr and of the locust survey work in the Desert area. 
The Outpost at Mahwar near Banner was abolished from April 1st, 1936, as 
recommended by the Locust Committee. 

n.— I tems or Locust Research work in progress during the year. 

1. Ecological Study of the Solitary Phase Locust in its natural Uabitats . — 
Work was carried out in the following centres : — 

A. Pasni : representing the winter-rain areaB of the Mekran coast. 

B. Ambagh : as typical of the summer-rain areas of that coast. 

C. Chachro : representing the southern areas of the Indian Desert, viz , 

Thar-PnrkaT and Mallnni. 

D. Nolh : as a centre for the northern aica of the Desert, 

E. Sardarshahr : for the north-eastern or Bikaner areas. 

2. Distributional Survey of the Habitats of the Locust . — 

A. Mehran Circle . — Surveys on the Coastal reks, and in the hinterland 

of Mekran, including ICcck, Kolwa, Kulanch, Dasht and Panjgur, 

with Pasni, Gwadnr, Turbat and Panjgur as centres. 

B. Lasbcla Circle . — Surveys on the Coastal reks and in the hinterland 

of Lasbela, with Ambagh as centre. 

C. Bikaner Circle . — Surveys in the Bikaner desert areas with Sardar- 

shahr as centre. 

D. Jaisalmcr Circle. — Surveys in the northern and eastern parts of the 

Jaisalmer area and in parts of north Marwar, with Nokh as 

centre. 

E. Thar-Mallani Circle . — Surveys in the desert areas of Thar-Parkar 

District of Sind, and of south Marwar, with Chachro as centre. 

F. Khairpur Circle . — (For part of the year) for surveys in theKhairpur- 

Bahawalporc areas during the summer months. 

3. Study of the Movements of Locusts — either as swarm or individuals 
during the year. 

4. Study of Old Becords. — Compilation and mapping of Locust Data. 

5. Study and Co) relation of Meteorological Data in connection with 
recorded locust data. 

6. Study of the Fauna and Flora collected during Survey Work. 

7. Biometrical Study of the Locust Collections . 



IIL— Survey Work. 


Tours . — In carrying out locust survey work, tlic plan adopted in 1935 
was in general followed, intensive surveys around the various centres as well as 
long distance surveys on a 50 — 100 miles' radius around them being carried 
out throughout the year. In addition, certain special visits were also arranged, 
such as tours in the West Sind, Kachhi and Dcra Gbazildian areas, surveys 
in the Khairpur-Bahawalporo areas by n Fieldman stationed at Ivhairpur 
during June — October, and tours across the desert from Khairpur into Jaisalmer 
and Marwar, and from Jaisalmer into Bahawalpore. In the Mekran area, 
owing to the enormous stretches of area to be covered by the Turbat Fieldman, 
it was found impossible to arrange to have a fairly frequent inspection of the 
hinterland of Mekran in order that the development of * outbreak centres * 
in that area might be detected in time. With the sanction of the Imperial 
Council of Agricultural Research, a new Outpost was opened at Panjgur in 
charge of a Fieldman in July, who was instructed to make fairly frequent 
surveys of the Gar-Sebgazan, Dasht-Shahbaz and Kolwa areas, while the 
Turbat Fieldman was to restrict himself to the Koch, Bulcda and Parom 
areas. 

As instructed by the Locust Committee, a standard form of reports to bo 
submitted by Fieldmen engaged in Locust Survey work was drawn up and 
submitted for approval. 

In computing the density of locust populations, the rough formula worked 
out last year was followed. It was felt, however, in the course of the work 
that thero was no necessity to Lave a different rate of computation for surveys 
undertaken in winter as compared with those of summer, since survey work 
was attended to at the hottest part of the day in winter, when locusts were 
fairly active. Again, experience this year at Pasni has shown that surveys on 
camel-back have on most occasions given veiy unreliable results, as compared 
with foofc-surveys made in parts of the area examined. Surveys on camcl- 
' back would appear to be useful oviy when the locust population is fairly dense 
and the locus! s happen to be active and excitable, as they were during tho 
period of the Locust incursion of July-August 1935. 

Statements A-T, A-II, and A-III contain particulars of all tours actually 
carried out in the Sind-Rajputana, Mekran and Lasbela Circles, each tour 
being given a serial number for purposes of reference. 

Results of Locust Surveys , — The results obtained in regard to locust finding 
this year have been classified under ; — 

I. Results of extensive surveys , — Which have been given in Statements 
B-I, B-II and B-III for Sind-Rajputana, Mekran and Lasbela Circles respec- 
tively, and II. Results of intensive srnvcys . — Shown in Statements 0-1 for Pasni, 
an for Gwadar, C-III for Ambagh, aiV for Clmchro, C-V for Nokli and C-VI 
for Sardarshahr. As in 1935, the results havo been arranged according to the 
different seasons, and, as far as possible, the approximate population density 
has also been indicated. 
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Weather in the regions of habitat of the Desnt Locust in N. W* India in 1936 . 

A review of the seasonal rainfall in 1936 is briefly mode below, as it is essen- 
tial for interpreting the locust developments of the year. 

Winter Raiiifall . — The first western disturbance of 1935-36 winter season 
made its appearance on the 8tli October 1935 in the winter-rainfall areas of 
Baluchistan, Iran and N. W. Indio, and the last one during the last week of 
May 193G. Altogether about 57 different mo* tern disturbances were recorded 
during the season of 1935-36. 

During December, there was very little rainfall anywhere except in the 
Bushire area, which Teeordcd a total of 8 inches. In January, there was fairly 
good rainfall during the earlier half of the month, the principal falls being Muscat 
5*60", Slmrjali 2-10", Bushire 3% Gwndar 050*. Pasni 2", Ormara ]*80", 
Jask 1*90*, Bahrein 0*G0" and Quetta 1-70*. The latter half of January and 
the first fortnight of February proved to be a dry period. During the last ten 
days of February, a fall of 2*50" was recorded at Ormara and 0*80" at Pasni, 
owing to the development of two depressions along the coast. During the 
early half of March, Gwadar received a fall of 2*50', Pnsni 0*99", Ormara 
0-90* and Turbnt 1*15". There was little rainfall subsequent to this period 
anywhere except nt Panjgur (0-53" on the 19th May), Kalat and Quetta about 
middle of May. 

In the Indian Desert area, "the influence of the western disturbances vns 
but little felt during 1930, except in February when a few good falls occurred 
in the Jaisalmcr-Bikaner area. 

The winter rainfall in the Mekran coastal area amounted in all to about 4 
to 5 inches during the year, which is much below the normal (about 7 inches at 
Pasni). 

Summer Rainfall . — The South-West Monsoon sot in very early this ycaT 
both in the Arabian Sea and tlic Bay areas by about the 19th May, causing 
rainfall on the West Coast and the formation of a cjxlonc at the head of the 
Bay. This was followed by another depression which appeared early in June, 
in the Bay of Bengal, and though both brought very heavy rainfall into the 
eastern parts of India, they did not extend their influence into N. W. India, 
except in paTts of east Kajputana. Widespread thunder shower rain occurred 
between the 20th and 26th June in Rajputana. Punjab and South Sind, c.g„ 
Bikaner and Jodhpur 2 inches each. A depression uhicli appeared in the last 
week of June, however, parsed across the Raj put ana desert area and caused 
general rainfall at the end of June and during the first week of July, Bndin 
recording about 10", Karachi 3", Bikaner about 4", Jodhpur about 4", Banner 
2", Khanpur H", Bahawalpnr 2", Multan 1V\ Chachro 3-80", Mithi 3' and 
Bela 1". The influence of this depression extended also into Lnsbcla and 
Mekran. Towards the middle of July, there was some rainfall in Bahawal- 
poro and Upper Sind, but on the whole the latter part of July was dry, and the 
drought that set in continued upto the 10th August in the Rajputana area. 
A depression that passed over north Rajputanu between the 12th and the 16th 
gave vccy heavy rainfall in parts of Bikaner and Jaisalmer, Kokh recording 16", 
Bikaner 10", Srikolnyntji 15", Surpura 13", Ratangarh 8* and Mahajan 4", 
but in other parts of the desert the rainfall was light. Betu eon the 19th and 
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the 23rd August, there was widespread rainfall in west Rajputana areas, Banner 
recording 1J", Jodhpur 1Y and Bikaner 2*. During the early half of Septem- 
ber, fairly widespread rainfall occurred between the 8tli and the 13th in south 
Rajputana, Southwest Punjab, south Sind and eastern Baluchistan, under the 
influence of a depression moving north-westwards over the Central Provinces. 
Multan recorded 4", Bnlmwnlporc 1Y, Khanpur 1", Badin 3*,Chhor 2", Chaehro 
1*25", Banner and Jodhpur 11". Widespread thunderstorms occurred on the 
16th and the 17th September in Baluchistan, Lasbola 2", Sibi 1", Kalat J', etc. 
The monsoon began to withdraw from the country about the 19th September, 
nnd thereafter the weather continued to be dry till the end of October, 

With the withdrawal of the monsoon, there was a rapid fall of atmospheric 
humidity in the Rajputana area, accompanied by a sharp rise in temperature, 
maxima upto 103°F. being recorded, leading to the development of n zone of 
high saturation deficiency- Easterly and north-easterly winds generally 
prevailed in October and November. 

Under the influence of a cyclonic storm which developed in the south- 
eastern part of the Arabian Sea and travelled norfh towards the Kathiawar 
coast between the 13th and the 16th November, some rainfall occurred in 
parts of Sind and Rajputana. Bndin 0*60", Chhor 3", Jodhpur 0*70" and 
Bikaner 0*50*. 

Western disturbances began to uppear in the last week of October, but were 
generally feeble. In the latter half of November, however, rainfall was recorded, 
in several plnccs in the Persian Gulf area : Bushiro 3", Jnsk IJ*, Bahrein I", 
Charbar Y and Muscat J r . 


Result# of Locust Survey Iforfe in 1936. 

1. Distribution of locusts during the toinicr and spring scasofis. — In the 
western *rck* areas of the MeWnn Coast, m* f Ormarn, Pnsni and Gwadar, 
and in Kulanch and Dnslit. locusts wore present in fairly good numbers during 
December 1935 and January 1936, and the population was composed partly 
of the remnants of the July migrants of 1935 and partly of the November 

( migrants of the ncw r generation from the Rajputana areas. In the summer 
rain areas of Lasbola and Sind-Rajputuna desert, there wore few locusts to be 
seen in the Sardarshahr and Nokh areas, hut around Clmchro nnd Ambogh 
and in the Mohan garh-Basanpir region of the Jaisaliner area, there were fair 
numbers of locusts to be found during December, January and February, 
whereas during the previous year these areas were more or less clear of locusts* 
By April and May, however, most of the locusts had disappeared in these 
places, presumably by migration elsewhere. 

2. Breeding in the WinUr Rainfall areas. — The first heavy shower (1*32") 
t was received at Pnsni on the 9th January and the first egglaying probably 

occurred towards the end of January. The first hoppers (including I and II 
instar ones) were detected by the survey staff on 21st March, and the first 
adult of the new generation V'as noted on the 18th April. It is likely, therefore, 
jLhnt the earliest hoppers had emerged by the end of February or at the 
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beginning of March. As the rainfall was below normal, breeding was rather 
scanty and was more or less confined to the special areas. The last hopper 
was seen on the 18th May whereas during the year previous, hoppers were 
noticeable on the special areas even upto the first fortnight of November. 
The contrast between these two years in this matter is obviously to be 
attributed to the difference in the amount of the rainfall and the consequent 
difference in the moisture-content of the soil and the sub-soil. 

Egglaying occurred almost at the same time at Gwadar, Pishukan, Jiwani 
and Ormara, and the first adult of the new generation was noted on the 11th 
April at Jiwani and on the 19th in the Onnara area. In Kulanch, a fair 
number of hoppers was noticed in various places, %iz„ Kandasole, Sardasht, 
Ban, and Nokbur during March and April and part of May. In the Dasht 
area, hoppers were found only in the neighbourhood of Suntsar. 

In Kolwa, fairly good numbers of locusts were noticed by the Turbat 
Fieldman during the third week of March all over the valley between Hosbab 
and Awaran, but unfortunately this area was not visited again till the middle 
of June. It was found subsequently by enquiries made of the local inhabi- 
tants that hoppers of the gregana type had appeared on a young juari crop 
at Bodkan in Kolwa by the end of March and had attacked the crop. It was 
reported that after rainfall at the end of February, a fair number of brown- 
coloured locusts (about 100) were found flying about and pairing in a field 
and these had presumably laid eggs, from which large numbers of black- 
coloured hoppers hatched out. The hoppers are reported to have turned green 
at a later stage, and to have transformed by the end of April into pinkish 
adults, which flow away within a week of acquiring wings. Obviously this is 
an interesting instance, wherein an * out-break' centre had developed by the 
concentration of migrants of the old over-wintered generation, derived from the 
coastal reks. The migration may be presumed to have been caused by want of 
sufficient rainfall along the coast and to have been helped by the strong westerly 
wind accompanying the passage of western disturbances. 

Another place where hoppers were noticed in the interior of Mekran 
this year was at Nigor Kan Daf near Thana Daragh in the Panjgur area, where 
65 hoppers of green colour were found on u Kapochum 97 (Ohrotophora sp.) 
bushes in the midst of a Juari field on the 25th June. They were of I, Hand 
III stages. They ividently represented the second generation of the 
season, the eggs having been laid in the latter half of May. presumably after 
the thunder-shower rain recorded on the 19th May at Panjgpr. The Survey 
Assistant, who visited this place about a fortnight later, ‘ found about 16 
hoppers of the III and IF stages. There is little doubt that, in a year of heavier 
rainfall and consequent greater multiplication of the locust, this place would 
have functioned as one of the “ outbreak” centres. 

Hoppers were not observed anywhere in Mekran after May with the excep- 
tion of the instance mentioned above. Since, however, the Fieldman during 
his visit in August collected a specimen with hyaline wings between Kodkan 
and Hosbab on the 9th August, and since some rainfall is known to have oc- 
curred in parts of Kolwa in the middle of June, it is presumed that some slight 
breeding had taken place in Kolwa duiing summer. The collection of one or 
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two clear-winged specimens evidently of rerent origin in August in the Ormnro 
and Gwftdnr areas, would nlso possibly indicate that some breeding had taken 
place in tlic valley* of the hinterland. 

In April-May, an attempt was made to study the history of the hopper 
population in a part of the '* rek” area at l’nsni. A plot measuring about 
500 sq. yards in the Gnndhnko area tontaining flourishing ‘ Mnrrnncl ’ bushes 
which was naturally shut oil on alt sides by walls of moving dunes, was inten- 
sively examined periodically, the hoppers being re-released, after noting the 
aotuftl population. On ihc 23rd April. 33 hoopers of I, II and III stages were 
noted, on the 28th, only 5 green hoppers of I, II and IV instant were to be seen, 
orv the 8th only two III stage hoppers and on the l-ttli, none were to he found. 
Since the decline in population could not be ascribed to a scattering or a migra- 
tion of the hoppers, it is sunn bed bj the Assistant Entomologist that, it must 
lmvc been due to the activities of natural enemies, especially lizards, cenloi- 
pcdcs, ants and spiders. 

3. Distribution of lomth iv May am 1 Jo no.— During May, a gradual 
diminution of population v. as not it cable on the 1’usni reks, in spite of Ihc ap- 
pearance of the new generation of adults aftir the occurrence of local breeding. 
On the other hand, at Ambngh the locust population was gradually on the 
increase during May. At Olmchro, it was noted that, while only one locust 
was seen during the first fortnight of May. as many as nine specimens (de- 
noting n population rate of 80 to 320 per sq. mile) were noted during the letter 
half of the month. During dune, the population had considerably increased 
both at Ambngh and Clinch ro, while at Kokh fair number* of locusts were 
noticeable during dune, the first Specimen being sern on the 31st May after 
an interval of complete abumce of over two months. At fhmlnrshnhr, the 
first specimen was found on the 21st dune. At Pa«ni, a sudden increase in 
the population was noticed from the 28th May onwards, the density rale rising 
from about 70 to 100 per sq. mile to 300 to 700 pc r sq. mile. The specimens 
noticeable were moreover characterised generally by the presence of a more 
or less pronounced pnteh of light pink, blue or tnnuve colour at the base, and 
the presence in many of the lame of rod mites on the wings, A similar 
sudden rise in population was noticed also nt Ambngh from the 27th May 
omvards, the specimens similarly enrrying red mites and hearing (lie colour 
patch at their wirtg-bnsos. A rise in population was noticed at Chnchro from 
the 0th .Tune, and at Kokh from the lllh June. At fiwndnr an increase in 
the numbers observed w as not icenble abont the 2Gth May, while in the Orniar 
area the Survey Assistant noted a fairly dense population in some localities 
during the middle of Juno varying from 200 to 1,000 persq. mile, and the 
specimens are said to have carried red mites and to have possessed bine or mauve 
bn^es. ITc also reports that the Nnib of Oimnra had informed him that a 
sudden inot ca^c of locusts lmd been noticed on the 2nd .Tunc in the neighbour- 
hood of Ormara, All the above data appear to indicate that an incursion 
of locusts had taken place over n wide area, similar to (hat of July 1935, 
hut- of very much low'ci magnitude and intensify. A study of the meteorolo- 
gical conditions of the interior areas of Baluchistan as reptesenfed by there- 
porting stations of Kokkundi, Palbnndin and Panjgur showed that, while flio 
general (omperat ure and humidity conditions of these areas were fairly moderate 
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uptotho end of April, an accentuation of the conditions was noticeable during 
the second week of May, the temperature maxima reaching 109° to 115°F., 
and the Relative Humidity percentages generally ranging from 25 to 50 at 
8 a.m. in the mornings, and these conditions were maintained till the 23rd 
June, when conditions were somewhat changed by a temporary extension 
of the influence of the monsoon in this area. It is presumed that locusts reach- 
ing this area in May- Juno from the coastal rck areas of British and Iranian 
Baluchistan were deflected south-eastwards, and caused to migrate into the 
coastal reks of Mekran and Lasbela and subsequently, therefrom, into the 
Indian areas, entry into which would be facilitated by the strong south-west 
winds. A biometrical examination of the forms found in May- June showed a 
preponderance of intermediate ratios and of six-striped forms 

4. Breeding in Summer Rainfall Areas . — During the spring months, 
one second-stage hopper was noted on ' Kulliclik * ( Cyperits ) at Khandewari 
in the west Lasbela area during April, and indicates that slight breeding had 
oocurred in this area in spring. One IV-stage hopper was found on ' Booh 3 
( Aerua jatxmica) between Tarana and Mohangarh in the Jaisalmer area on the 
24th April, and this indicates that some slight breeding had taken place 
in this area also, under the influence of about & inch rain received in the Mohan- 
garh area in February. In the Dera Ghazi Khan area, good numbers of green 
hoppers were mot with in April and May on Aerua javanioa . In the same area 
hoppers were found also in summer, during September, feeding on Aerua, Tribulus 
and Indigofcra (Bekkar). 

During Juno, locusts with blue or mauve wing-bases, presumed to be 
migrants from the western breeding areas, were found distributed all over the 
desert areas in small numbers. After the fall of rain by the last week of June 
the mauve tinge was lost and the wings assumed a bright } r ellow colour, 
indicative of maturity. 

Egg-laying occurred wherever there had been good rainfall. In considering 
tho extent and the intensity of the breeding that occurred this year in the 
Sind-Rajputana area, tho Lest method would be to follow tho order of the 
rainfall. 


Though the monsoon commenced early this year, the first showers received 
were in the shape of thunder-storm rain between the 20th and the 26th June, 
At the end of June, a depression which travelled across the desert gave general 
rainfall over the whole area between the 29th June and the 4th July, but 
good falls were recorded only in rather restricted areas. In the Bikaner 
region, the area of rainfall was confined to a long strip 30 to 40 miles broad 
passing along the line Mahajan-Bikanor-Srikolayat- Jodhpur, both Kokh and 
Sardarshahr on either side of tliis strip not having received any considerable 
Tain. Good rain fell all over the Thar-Mallani areas in the south, and also 
m parts of the Jaisalmer area. The third burst of rain occurred in the middle 
f ^ en very heavy rains were received in the course of a week (10 

6 inches) in a rather restricted area enclosing Kokh, Girasar, Srikolayatji, 
i -ancr, Surpura, Sri Dungargarh and Ratangarh. Localities surrounding 
® vS? a . Reived fairly good lainfall, though in smaller amounts. There 
1 e rainfall, however, in the southern area at this time. 
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The fourth round of rainfall occurred in the first fortnight of September* 
when under the influcnco of a depression fairly good falls were received in 
South Marwar and southern Sind. 

(1) First batch of Breeding.— On the 28th and the 30tli July some V-instar 
hoppers wero found at Girasar and Sriholayat, which evidently belonged to the 
earliest batch of egg-laying that had occurred soon after the first showers 
received about the period — 20th to 25tli June. Younger hoppers were also 
found, probably belonging to later batches of eggs laid after the rainfall of 
30feh June. In the Chachro area, the first hoppers (Il-instar) were noticed on 
the 3rd August, though the first adult of the new generation was found there 
on the 10th August. At Jlayatejo-Tar in the southern Thar area, an adult 
of the new brood was noticed as early as the 3rd August which would indicate 
that eggs had been laid soon after the first thundershowers received about the 
22nd June. Jn the east Jaisalmcr area, the first adult was noted on the 19th 
August and around Banner on the 17th. Hoppers of various stages were 
observable in the Chnchro ai ea till 1 lie end of August, and since I-instar hoppers 

'were found as late as the 21st August, it is evident that egg-laying had been 
continuing for 5 to G weeks after the last heavy fall of the 1st July. 

(2) The Second batch of Bleeding . — The second batch was found associat- 
ed with the heavy rainfall of August in the Biknner area. At Nokh and at 
Sardarsliahr Outposts, locusts were not observable during the greater part of 
July and the first week of August, but with the commencement of rains about 
the 8th August, they began to be met with in good numbers in these places. 
In the beginning, the locust population consisted almost entirely of yellow- 
winged individuals of the old generation, which began to lay eggs immediate- 
ly. It is surmised that these locusts had been brought in here from some 
other area by the high winds that accompanied the passage of the depression. 
During the latter half of August, individuals of the new generation were also 
met with at Nokli and Snrdarshahr, some of which were found to have mature 
eggs, and indeed showed clear evidences of having laid eggs by the end of August 
and the beginning of September. It is evident, therefore, that lliere has been 
an overlapping of generations among the hoppers noticed in September, part 
of which were of the first generation, and the rest belonged to the second 
generation of the season. During September, quite large numbers of hoppers 
were found in many places, especially in the Bikaner, east Jaisalmcr and Balia- 
walpoie desert areas, though gregarious hoppers were not cncouniorcd any- 
where. 

(3) The ; Third Batch of Breeding, —With the fall of 1 *25" on 10th Sept, 
at Chachro, oviposifcion seems to have occurred in the Chachro area, leading to 
the appearanco of I-slagc hoppers at the end of September and the beginning 
of October. Hoppers were being met with at Chachro till the ond of October, 
Similar breeding would appear to have occurred to a small extent in parte 
of TJiar and Mallani. The hoppers in this area definitely represent tlio second 
generation of the season. 

Similar rainfall would appear to have fallen in parte of Jaisalmcr and 
Bikaner in September and led to an extension of breeding into November. 
M253ICAB * 
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Quite large numbers of hoppers wcic noticeable in the Bikaner-Jaisalmer * 
area throughout October, and there is little doubt that for the most part they 
represent the second generation of summer breeding. 

There was some rainfall in November in many parts of the desert area 
but it unlikely that it will lead to any further breeding owing to the setting 
in of winter conditions. 

Breeding injhc La&hefa A tea . — Light rainfall occuued on the 25th June, and 
again during the first w'cek of July (1-32 in.) This led to light breeding in the 
neighbourhood of Ambagli in July- August, and the appearance of new genera- 
tion adults about the middle of August. Somewhat heavier breeding would 
appear to have occurred in the Got Sherkhan area to the north of Ambagli. 

4. Distribution of Locusts in the Autumn . — -With the withdrawal of tire 
monsoon by the 19th September, a great change was noticeable in the general 
meteorological conditions of the Sind-Rajputaim area. This was studied by 
Mr. Bhatia at CJiachro during the current year, aud the following observations 
were made: — 
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These observations indicate that there w*as a considerable rise ill the 
general temperature maxima, in the solar tcmpQratuies affecting the soil 
surface, and in the general evaporative power of the atmosphere, as v'cll 
as a considerable drop in the relative humidity of tlie atmosphere. 
Conditions were thus obviously advciso for an animal living on tlic surface of 
sandy soils like the locust, and it is presumed that these would corfduce to 
cause it to rise high into the air, where the prevailing wind-direction would 
govern its further movements. 
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The conditions analysed above were moic or less typical of tlie situation 
throughout the desert areas at this time of the year, the degree of development 
of the various factors, of course, varying with local conditions of rainfall and 
vegetation. At (Jhachro, tho locust population was fairly dense till the 24th, 
but on the 25th, Mr. Bliatia leports, there was a fairly heavy storm coming 
into Chachro from the north-east in the evening, and after this date the local 
locust population almost vanished completely, since only 11 individuals were 
noted during surveys in the course of the next two months. Similarly at Nokli 
and Sardarshalir also, the population density was very low during the latter 
half of September and the early part of October, though hoppers were being 
met with in good numbers. In these areas, however, the population began to 
increase during the latter half of October, and during November the density 
was greater yet. by reason of the appearance of the adults of the second 
generation. Apparently the atmospheric conditions during November had 
greatly improved by tho general fall of day temperatures, and. though the 
humidity was low. the urge for migration was apparently not much felt. 
It would be of interest to watch the further history of these large populations 
at present to be found in the northern pftrt of tho Indian Desert, and to 
determine whether these would migrato vest at the end of the cold season or 
move north, east or south, in February-March. 

At Ambogli, Mr. Batrn noted a slight rise in population during the 
surveys carried out in the latter half of September, and on the 28th and the 30th, 
the rise was definitely pronounced reaching 500 per sq. mile. The forms were 
also found to have mauve wing-bases and to carry mites, and were evidently 
migrants, and when the rise in population at Ambagh is coupled with the 
reported disappearance of locusts from the Chachro area, after the 25th 
September, the inference to be mado is rather suggestive of tho origin of tiro 
migrants f/om the TharOrtnllani area. Surveys at Ambagh showed that the 
migration was continued throughout October, though at the end of the month 
there was a specially large rise between the 28tli and tho 30th. Tho increase 
in tho number of migrants was maintained throughout November. At the 
beginning of November two forms with 8 eye-stripes were noted among tho 
migrants, as aho one form carrying Tyroglypliid mites on its body. These 
facts are rather interesting, since the only region where 8-sliipcd forms were 
found in nature was the west Bikaner area this season, and Tyroglypliid mites 
were also noted mostly in the Biknner-Jaitnlmer region. 

At Pasfli, a small incursion was noticed between the 19th and the 26th 
September, and this is probably to be correlated with certain duststorms that, 
prevailed in the middle of September in Baluchistan, and had been observed 
and lccordcd by tho Kieldmen then touring in parts of Kolwn and Lnsbela. 
The main direction of the storms was from the north-east to south-west, and 
it is presumed that it was some of tho earliest migrants to arrive with these 
winds that hod been recorded at Pasni in the latter half of September. A 
second small incursion of new generation locusts was detected during surveys 
in the early part of October, and it is possible that these were part of the 
contingent lecorded by Mr. Baira at the end of September. 

Dr. Boonwnl reports that at tho end of October a fairly defined immi- 
gration of clcar-winged locusts which had att meted even the notice of people 
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at Fasni was recorded by the survey staff. As the incursion continued even in 
November, it is possibly contemporaneous with the October-Novcmbcr 
incursion at Ambagli. 

Similar migrants were noted by the Survey Fieldmtm during October and 
November in tbc Ormara area, and during November in the Gwadar area. 

5. Confirmation of the Phenomenon of migration among the Solitaries- 
From the statements made above, it is clear that in May aud June, there had 
been a migration from the western winter rain areas into the eastern regions 
subject to summer rainfall, and in the autumn months. t\e., between 
September and November, a return migration from the desert areas into the 
western role areas. 

In deciding whether a locust specimen collected in the fidd is a migrant 
or not, reliance 1ms been placed ou some of the following characters : — 

1. Any decided differences in tbo biometrical and physical characters 

of the specimens from those of the local population of the place 
at the time being, r.#., in the ratios, in the eye-stripe characters, 
in the general colour, etc. 

2. The occurrence of external parasite*. The occurrence of red mites, 

t.c., the larval stages of Trombidium grandissimutn (?), is one of 
the indications that the specimen had been living for some time 
past in a region where good rainfall had occurred. 

3. The colour of the wing : Hyaline colour would indicate a recently 

developed generation, while deep yellow, a state of sex-maturity. 
In many migrating specimens patches of pink, blue or mauve 
ore often seen at the base of the wing, which appear to vary in 
intensity with the length of time they have been on the wing and 
with the degree of brightness of the sun-light. 

In regard to the development of pink or mauve colour at the base of the 
hind -wing, certain experiments wctc devised in order to find whether it can 
be attributed k> the effect of the play of the sun's lays during the period of 
active flight. Statement — L— 1 summarises the results of these experiments. 

While examining some of the locusts in a cage kept in the sun, during 
my visit to Pnsni in May 1036, I observed that the hind-wing under the 
malformed elytron of one of the locusts showed a definite tinge of pink. This 
Observation suggested the idea of removing the elytre of some of the locusts 
to note the effect of exposure to the sun's rays. A cage 3 ft. square by 3 ft. 
high was therefore, set up at Pasni, in which some recently transformed locusts 
were introduced after having their right elytra removed, as also certain others, 
both the elytra of which had been excised. The cage was kept in the opon 
fully exposed to the sun, which was very bright and hot during Say and June. 
The course of a w*eck or two, it \ras found that in all cases the wings exposed to 
the sun had acquired a pink colour, which gradually deepened into mauve. 
By July, with the appearance of cloudy weather, both pink aud mauve dis- 
appeared completely with the onset of yellow colour indicating maturity. 
In the case of specimens in which only the right clytia had been removed, the 
appearance of a tinge of pink or mauve was noted even under the left elytron, 
though, of course, the colour w as by no means as intense. 
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These experiments ■were repeated again at I’asni in Xovombcr-Docembcr 
with fairly conclusive results. 

Experiments on similar lines wore carried out at Karachi and Ambagh. 
The first set of experiments, wltich were «'•! up at the end of .Time, gave only 
negative results both at Ambagh and Karachi, ns with the advent of moiisoonisli 
weather ohametcriwsl by conditions of high humidity and lack of sun-shine 
the wings rapidly assumed n briulit yellow colour. 

In the second awl third f.ct«,. carried out in .September and November 
respectively, the development of pink or mnuve colour was definitely noted in 
the conrbc of 2 to 4 weeks in many of the spec irnmi«. At Karachi, the results 
were not so decisive ns at Ambagh, os on account of the existence of high 
buildings all round the place where the cages were kept, the locusts were not 
getting sufficient .sunshine except during mid-day. 

On the whole, however, these experiments haw shown that exposure to 
sunlight may lead to the definite development of pink or innure in the wings, 
so that the Existence of pink or mnuve at the lm«e of the wings may correctly 
betaken to be an indication that the locust in question had been undergoing 
an active migration flight. 

7. J7/c occurrence of Ezicrml Pa rnsih .s on loomti . — Locusts have been 
known to bo subject to the attacks of red mites. TJicm. am tli<* la mo of the 
Velvet MU ' 1 — Trombidium gmwlMmum, which appears in large numbers on 
the ground soon after the first leavy fall of the season. After pairing and 
leading an active life cm the surface of the ground for some time, it disappears 
entirely, presumably by bnttnwing into the sandy ‘■oil. Eggs are probably 
laid in the soil, and the larval mites on hatching actively search for their hosts, 
which nre mainly locusts and guml toppers. They attach themselves to the 
wings and feed on their blood. When fully bloated, they drop off for under- 
going their further life-history. Tli* young mites appear about a month 
after the first heavy fall, and may afaob themselves to any locust, whether 
of the new or the old generation, that may be present at the time. Locusts 
of the second generation are generally free from mites. The presence of a 
locust specimen carrying ml mites in an area where there* has been no recent 

fall of rain ought therefore to he taken to lie an indication of migration. 

/ 

A second kind of mite was noted this year on locusts in the .Smd-Knjputana 
area, and this mite, which ha* been prow’ .ionally chia-oficd at the British 
Museum ns a Tyroglyphkl. ha . the habit of living in small colonies on the mwo- 
and mcta-notnl areas, and at the haw of the wings of tholonist. Groups of 
eggs, young mites or their empty moults uuiy be seen crowded together on 
their bodies. This mite was first noticed at Snnl.n-.hahr, and has, subse- 
quently, been found in other places in the desert area. Tina mite has so 
far not been noted in Baluchistan, and the presence of a locust with a colony 
ofthismitcon its body at Ambagh among specimens collected during surveys 
mode at the beginning of November, tuny therefore he taken as a presump- 
tive evidence of the occurrence of migration, 

8. Liberation oj marked loemtfi,— The system adopted last year of marking 
the month and the fortnight of liberation on th« wings of the locust with 
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cellulose paints and of tying coloured silk thread on the femora in addition, was 
followed during the current year in most of the locust observation stations at 
those times when locusts were present in good mimbcis. 

During 1935 and 1936, altogether about 3,400 were thus liberated, but of 
thpse only ‘28 specimens, or about 2 per cent, have been lccovercd. 

The details of liberation and recover}" may be summarily shown as below 
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(Note — A full statement of the liberations made w given m Statement MJ 


Of the recoveries made, only two cases were of real value viz., one captured 
at Rumra 20 miles off from Pasni on the 17tli May 1935, and o second one 
recovered on the 2nd October 1936 about 4 or 5 miles from the place of libera- 
tion in the Gwadar Rek areas. It is rather significant that both these cases 
were during months when active migration usually occurs. 

In regard to the other cases of recaptures, they were all found not far 
from the place of liberation. It is rather noteworthy that many of these 
cases occurred during the winter months, uhen little migratory activity need 
be expected. The fact, however, that 98 per cent, of the locusts liberated 
were not traceable would indicate that at least some of the locusts 
released had migrated. As intensive surveys are being made only around the 
observation centres, and the touring staff nio limited, the chances of the re- 
cover}” of marked locusts in the vast sparsely populated spaces lying between 
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the centres of observation arc rather remote. Mr. Batra reporfa that he 
tried n system of giving rewards to cases of recapture of marked locusts and 
circulated the information among the officers of the Lnshcla State, but did not 
meet with any lcspon&e. 

In view of the importance of obtaining exact knowledge in regard to the 
direction taken by the migrants at different patts of the year, it would he 
advisablo to intensify work m this direction. 

9. Number of generation? hi the yew*— It would appear that there was 
only one generation on the coastal areas of Mckrun this year. In the interior 
of Mekran, the hoppers found in June-July at Thnna Daragh wcio probably 
the second generation of the season. The hyaline-winged form collected 
in Kolwa in August is also probably an instance of the second generation, 
though there is no direct indication ns to where the breeding had tulccn place. 

In the summer min areas, light breeding was lecordcd m Dcrn Glmzi 
Khan in Aprit-May, ns aho to a slighter extent in the western reks of Lasbela 
and in the Mohangnrh area of Jnisnlmer. 

In the Sind-Rajputana desert areas, the earliest adult of the first Bummer 
generation was observed as early as the 3ul August, and some of the adults 
of the first generation had laid eggs hy the beginning of September. 

The earliest adult s of the second general ion appeared in the course of October. 
A third generation should not be considered to be beyond the bounds of possi- 
bility. as a bur amount of rainfall occurred in November, but is rather im- 
probable owing to the considerable drop in the diurnal temperatures, 

10. Other locusts hid tritJi (fining .sum//*, — (a) Patango ?uccineta > — 
Mr. D. It. Bhatift collected a specimen of the Bombay Locust on the 7th 
November between Sonpalsar and Sardarshahr in the Bikaner States ; and 
two more specimens on the 20th November at Girnsar in east .Tnisahner. 
The yellowish green colour of l he stripe** of the specimens collected was 
rather remarkable. 

(b) Isic u$t * a uiuj) (tforin pin soIiUma-s — Quite large numbers were noticed 
in many localities in the summer lain areas this year, 

1. Knohhi area in Baluchistau Quite good numbers were noted in 

and Dadu District in Sind. July, as many ns 100 specimens 

being obseivable in some Junri fields, 

2. Mallnni area : 4 specimens in August. 

3. Tlmr area in Sind r 9 specimens in August-Septcmber, 

4. Jnisalmer area; 22 specimens in November. 

5. Bikaner area ; 10 in August, September and November. 

It is rather noteworthy that specimens of (lie Migiatory Locust should 
have been met with in the desert areas dining the monwon period, only and 
it would bo rather interesting to find out whether this species also undergoes 
migratory flights in the u solitaria ” phase. 

The presence of large numbers of this locust in July among Juari fields 
ifl rather striking, and an investigation of its breeding habits should be useful 
in view of the iccent expansion of agriculture in Sind. 
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IV. — Ecological Studies. 

1. Meteorological and bio-climatic observations . — The results of the meteo- 
rological observations made during the year at Pasni, Ambagh, Chachro, 
Noth and Sardarshahr are given in Statements F-I, F-ILF-III, F-IV and 
F-Y respectively. 

Pasni Locust Research Station . — A new meteoiological area was laid out 
as per plan kindly furnished by the Agricultural Meteorologist, Poona and the 
screens and the various instruments wexe set up. The new additional equip- 
ment ordered for arrived in the course of the year and were set up in their 
places. The equipment included a Thermo -hygrograph, a Sunshine-Recorder 
(Whipple-Casella), Wet-maximum and Wet-minimum Thermometers, a Grass- 
minimum thermometer, and an Assmann Psyolirometer. The Anemometer 
was out of order during the greater part of the year, and as attempts towards 
repairing it failed, an order lias been placed for an instrument of the latest 
pattern like the one used by the India" Meteorological Department. 

As decided at the Meeting of the Locust Committee this year, self-recording 
Hygrometers were ordered for the Desect Outposts at Chachro, Noth and 
Sardarshalir, and have been m use since Scptember-October. 

2. Vcgelational Studies . — Records have been made of the typical vegeta- 
tion prevailing in the Mekran reks and theRnjputana desert areas by the Plant 
Quadrat method, and notes have been taken in regard to the appearance of the 
annuals. Much information has been obtained in regard to the food-plants 
preferred as food by the hoppers in the Sind-Rajputana area. 

3. Locust Breeding at the various ccntics : — (?) Pasni .*— * The rainfall in the 
winter-spring season was below the average. Rainfall in January, February 
and March was 1 • 62", 0-83* and 0-96" respectively. The first hopper was 
observed on the 21sfc March, and the last one on the 18th May. The first 
adult of the new generation was found on the 18th April. The breeding was 
veiy much restricted. 

(ft) Ambagh . — In spite of a fall of 0*95* of Tain in February, there was 
no breeding in the reks. During the monsoon, the rainfall was limited to 0* 38* 
at the end of June and 1*32" at the beginning of July. There was no further 
rainfall during the year. The first hopper was noted about the middle of 
August, and the breeding was extremely limited. 

(fit) Chachro . — The first fall of the year was received at the end of June 
and amounted to 0*34". In July 4 ’62* were recorded, of which the main fall 
(3 •87") vas on the 1st July. 0*06*, I "25* and 1*22" were recorded during 
August, September and November resp actively. The first adults of the new 
brood were collectel on the 11th Augu3b, which would indicate that the’first 
opposition had occurred soon after the rain in June. Hoppers noted in 
October were apparently representatives of the II generation produced after 
the September rainfall. 
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(to) Nohh . — There were light falls amounting to 0*81" and 1 *37" during 
June and July, which resulted in very light breeding. In August, very heavy 
falls of rain were recorded amounting in all to 16*36", of which the biggest 
fall was 5*01" on the 13th August. There wore light falls in September and 
Novomber amounting respectively and 0*69" to 0*84". Large numbers of 
hoppers were found in September and October, and a few also in November. 
The hoppers found late in the season represented the second generation. 

(u) fiardmshahr. — A fall of 0*84" was recorded on the 26th February. 
Rairfall in June and July was light, 0*70" and 0‘ 92" respectively* and did not 
lead to any breeding. In August, there was a total fall of 2*74" and led to the 
emergence of a moderate number of hoppers in September. Hoppers were 
noticeable till the last week of October. There was very little rain in Sep- 
tember, October and November. 

4. Natural Enemies. — (t) An Asilid fly wa9 found very common in the 
Rajputana desert areas during the monsoon months, and was found attacking 
and preying on various insects, among which the hoppers of Schistocerca and 
certain grasshoppers wore included. From its active habits and ita keen 
powers of sight, it would appear to be an efficient predator. 

(it) At Pasni, a large black Sphcgid was found chasing a locust on the 
wing, on 30th Slay, for nearly G minutes without eventually capturing it. 

(in) As already mentioned, a Tyroglyphid mite was found parasitising 
Jocusta in the Rajputana area. 

( iv ) The following lizards found in the desert areas were identified 

1. AcantJwdactylus cantoris cantoris.— Common in the Mokrnn reks and 

in the Sind-Rajpuiana areas. Attacks hoppers. 

2. Agama agilis. — Mekran reks ; attacking hoppers. 

3. Agama tmtior.— Rnjputana deserts. 

4. Galotcs versicolor. — Rajputana deserts : the common " Blood sucker ” 

or “ Girghool 

5. Phrynoccphafas omatus (/) : — -Mekran roks. 

0. Eumcccs schncideri Pasni rules : V-mstar hoppers found among 

■ the stomach contents. 

7. Varanus griscus. — Common on the reks of Mekran and Lnsbeln. 

M2031CAR » 
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PABT JL 

EXPERIMENTAL S1UDIES OX THE LIFE-CYCLE OF TUE DESERT LOCUST. 

The following cxpcnments wore undertaken dining the year mainly at 
Pasni, some of them being carried out in pirfc also at Ambagh or Chachro : — 

1. The number generations possible during the year under semi-naluud 

conditions. — Pasni and Ambagh. 

2. The influence of the quality of food on the scr-matnratim of the Locust . — 

Pasm and Ambagh. 

3. 1 he influence of the quality of food on the growth of the hopper*. — Pa«mi 

and Ambagh. 

4. The food pr y femre* of the Locust ; Pasni for the 1 reh * vegetation, ami 

Chachro for the “ desert ” food-plants . 

5. llu colouration of adults and hoppers in relation to the change of en- 

viion?nciit . — Pasni and Karachi. 

G 'A sh dg of the dciclopmrnt of the eye-stripes among hoppers. — Pasni, 

Ambagh and Knr* chi. 

7. The length of the incubation period under semi-natural conditions. 

1. Numb 'R or Geniuiatzoxs possum: nuux a a year. — This year, the 
generation experiments were staitcd with a pair that laid eggs on the 20th 
November] 935, as shown In. Statement I-(o) from a reference to which it wi 1 
also be found that on the 21 th November 3 93G, a female belonging to the third 
generation had laid eggs and tliis started the fourth generation of the year. 
It is evident, however, that, in view of the approaching advent of cold weather 
conditions, the fourth generation would not be able to reach maturity till next 
Februaiy, so tliat practically under the conditions at Pasni only three full 
generations and a part only of the fourth should be deemed possible during 
the year. .Vs may be evident from the figures given for Ambagh in Statement 
I-(</) the experience there this year has been similar. 

In fairi, as may be seen bv a perusal of Statement I-(6) where the results 
of the last four years* experiments (1933—36) are given, four full generations 
have never been completed within 12 months in any year, and the utmost 
that can be conceded would probably be about 7 generations in the course of 
24 montlis. 

Notwithstanding the above considerations, there is the possibility that the 
locust, by virtue of its powers of long distance migrations, might be able to 
benefit by the v.istly different conditions existent in distant regional areas 
to pass through 3 or 4 successive generations during the year in nature. For 
instance, during May- June, the conditions in the interior of Mekmn would 
be very different from those of the coastal reks. Higher temperatures would 
be prevailing thoie at that tini\ and in places wIlclc rain had fallen, the con- 
ditions of humidity would also be optimum for development. Since in .out- 
break areas the grcgaiious hoppers have always boon found among cultiva- 
tion, the humid micio-clunatic conditions of the Juaii crop should be quite 
favourable for the lapid grow th of the hoppers, a id the second generation 
of the locust lUiV be expected to be completed miuh quicker than under caged 
conditions at Pasni. ' * 
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Again, the migrants from Uckran in summer would, in the even! of early 
rainfall, similarly find, on reaching the Hajputana men, conditions favourable) 
for oaily growth and maturity, as had actually been noticed to have happened 
this year in the deceit areas. On receipt of early thunderstorm rains between 
the 20th and’ the 20th June, egglaying had commenced almost immediately 
with tlie result llrnt filth stage hoppers were noticeable by the last week of 
July and the earliest adults wore seen by the first week of August. 

Sinec one of the main factors in the causation of locust infestations is the 
development of conditions favouring inpid multiplication by bringing about a 
rapid succession of gcinuntions. it is important that the different generations 
as they arise in natuic should he rcrognised and olratly distinguished. Under 
natmal conditions, however, tlm sam* female may lay two or moic successive 
batches of <ggs at intervals, hading to the devehpmcnt of a hopper populn- 
tion of different ago*, and ultimately bringing about an overlapping of genera- 
tions, so that it is not an easy matter then to make a clear analysis of the 
filiation. If, however, generation experiments of the kind under discussion 
were in progress at typical centres of the different regions, they would help one 
a great deal in reading the situation aright. 

It is therefore suggested that, instead of starting the experiments at an 
unnatural time, they mieht be begun With pairs secured from nature nt a tinu 
when under favourable conditions breeding might be expected naturally to 
begin in the area concerned, Tf carried through the season, as was done this 
year at Cluichro, they might be expected to give definite clues to the corieet 
understanding of locust bici ding m particular areas. This veer, it U proposi d 
to try this system at Pasni, the pairs being secured at the beginning of the 
In ceding season, viz., Dec ember- April, 

Generation experiments on a large* scale were also started early in the 
year in some of the field-cages, with tin* idea of determining how rapidly a nia^s 
population could be built up in the course of the year. The first general* »n 
had been followed, as nl«o a part of the second by April-liny, when they came 
to an abrupt end on account; of the persistent inroads of ants inside the cages, 
which could not bo checked in spite of treaim *nfc with calcium cyanide. 

H.—JSxvertments on the Ixtiajenck or tui; Qitamtv or Pood on Sex- 

maturation. 

Statement G-I shows the results of the experiments eiuried out in the 
summer of 1935 and included in Inst year’s report, and G-II the iesubs of the 
autumn of 1935 (which were yet incomplete but December), During I93(i 
the experiments were restricted as recommended by the Locust Committee 
to the important food-plants of the locust, and to comparative observations 
on the effect of fresh and old Marrand and of fiesh and old Kharzan. The 
results of the summer 193G set of experiments at Pasni aio given in Statement 
G-I1I, while those of similar experiments conducted at Ambagh with Iilmzua, 
Halibut and Juari during 1930 arc given in G-IV. In addition, females kept in 
cages improvised with a huge glass chimney and wire-gauze wore fed on the 
different plants at Pesni, and the* faeces passed by them each day were sepa- 
iatoly collected and weighed after drying them in a water-bath. The results 
of this experiment are ahown in Statement tbV. 
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The results noted in Statements G-I, G-II, G-III and G-IV have been 
‘tabulated below for purposes of comparison. 

A T .Zf. — In the Table given below * A ’ Stands for the 11 Time taken for the ‘ 
development of yellow tinge m the wings : (in days)*, and 1 B* signifies 41 Timo 
taken for the first oviposition (in days)”. 


tori«t 

Vo. 

i 

Vitwn of Food 

Time 

AAB. 

Pasni 

Sunun*r>35. 

A B 

Pasni 

Autumn 35 

A B 

Pasni 

Surocoer-30. 

A B 

Amtngh 

1076 

A B 

Remarks. 

1 

FreMi Marrand , . { 

k 

B 

17 *6 

31 

18*8 

45 

Ifl 

37 

25 


S 

Old Marrand 

k 

B 

26*3 

43 1 

24 

90 

17*3 

64 

■ 

■ 

3 

.Iowan 

A 

B 

10*7 

22 3 

13*7 

45 

27 

36 

B 


4 

j Jowan Seedling* 

I 

■ 

— 

■ 

10 

34 

7 

25 


8 

Moire .. 

A 

B 

■ 

■ 

13 

35 

m 


• 

Khanan . . 

■ 

23*7 

69 6 

35 

83*6 

27 

61 

1 18 

85 


7 

Old Xtuusan 

A 

B 

■ 


m 

10 

39 


8 

Bolibnr •• 



41*5 

104 

20*5 

63 

16 

50 


t 

Kttllitkk 

A 

B 

21*6 

38*6 

68 

100 

33*2 

64 

* * 



The above results would show that Sorghum (Jowari), Maize, and Jowari 
seedlings top the list and that Fresh Marrand comes an easy second. It 
may be noted that while Kharzan has given poor results at Pasni, at Ambagh 
it has proved as good as Fresh Marrand, and even Old Kharzan has given 
good results. Balibur too has given slightly better results at Ambagh, and 
possibly in the Sind-Rajputana areas, where it flourishes best it may show 
better results. 

In regard to the experiment in which the relative quantity of the excreta 
of female locusts fed on the different food-plants have been determined, it is 
unfortunate that most of the females should have succumbed to the scorcliing 
blast of the dry “ Gorich ” wind that was recorded at Pasni on the 21st Octo- 
ber raising the air temperature to 107° F, so that no records of opposition 
could be made. The results recorded in Statement G-V, however, show that 
n the case of Marrand, Balibur and Kharzan, and especially in the case of 
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Old Marrand, the average weight of faeces excreted per day per insect is almost 
twice ns great ns that of Maize or JoWari. This it, only what might be expected, 
since Marrand, Balibur and Kharzan huve weight for weight a much greater 
percentage of indigestible matter in the shape of spines and lmirs than Maize 
and Jowari, the differences in the water-content not being relatively very 
considerable. Consequently, the proportion of roughage being greater, 
a larger quantity of these plants have to bo eaten to get the same amount of 
nutriment as Maize or Jowari leaf. Possibly the greater effect of the Jowari 
leaf is due to its being more nutritious. The figures of the average shown 
here aTC, however, based on the Weights worked out. for two locusts for each 
plant, and it would be desirable to have the experiments repeated to sccuro 
results of greater reliability* 

III,— Experiments on Tnn influence or Tim quality of Food on the 

Growth or the Hoppers. 

About 30 just-hatclied hoppers were kept in the chimney cages above men- 
tioned and fed on the different food-plants, and the fneecs passed out by the 
hoppers of the same stage were carefully collected every day and weiglimcnts 
made after being dried in a water-bath. It was found that all hoppers fed on 
Jowari, Kharzan and Balibur died in the first btage at PnsnL As in the caso 
of the adult females, the greatest amount of faecal matter was excreted by tho 
hoppers feeding on old Marrand, and the least by those on Maize. Owing to 
the occurrence of the M Gorich 99 on the 21st October, n good many of tho 
experimental hoppers perished and many of the experiments were Unfortun- 
ately cut short. 

At Ambagh also experiments on breeding the hoppers on the different 
food plants were made, but the hoppers were bred individually in separate 
cages, and no attempts were made to preserve the excreta. At Ambagh, 
hoppers were successfully reared on Jowari, Kharzan, Balibur and Marrand, 
and it was only in the case of Mazoung, most of the hoppers died. The relative 
length of the larval period in the case of the various food-plants is given below 
for comparison 
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Ux,«iiir. 

4 | 

Frwh 
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MtmnitJ 
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Kul' 
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1 
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FASNl. 

1 








Averse Length of Larval 
period. 

46-8 

d*y*. 

53-8 

d*yg 

50*3 

dnya 

dll died 

oil dlfd 


07*5 

day* 

all divd. 

Shortcut period •• •• 

38 

days. 

50 

day*. 

CO 

dajs 

•• 

•• 

4 # 

52 

dft y*. 

-• 

AMBAflH. 


II 

II 
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i 

Average Length of J*arral 
period. 

52 

day». 

H 

H 

62 *T 
dayii 

47*6 

days. 

51 

day* 

•• 

40-5 

days. 
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45 

: day* 

37 

day*. 
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day*. 
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•• 
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The details of the hopper-feeding experiments at Pasni aTe given in Stats* 
mart, II- 1, while those at Ambagh m Statement H-IL 

The percentage of the water-content of the various jdants used for food 
experiments at Pasni was worked out and the resnlts are given in Statement 
11- III. Of the determinations made, the figures given for Jowari Plant, 
Jowan seedling and Eajra appear to be rather low, and may be due to the 
poor quality of Jowari. and Lajia seedlings available in che neighbourhood of 
the Pasni Research Station, as the soils m the vicinity are agriculturally very 
poor, and the specimens of seedlings obtained for feeding were lanky and tliin. 
It would be advisable to have further wdghmcnts made of good specimens. 

In future experiments, it would be advisable to calculate separately the 
length of the hopper period for those undergoing extra moults, as the latter 
contributes to the prolongation of the larval period by about a week or more. 

N. B — Alp. Ta 11 Aluan was res, on iblo for tbo fooJLo^po linent* at Paant 

IV. — Food Preferences or the Locusts. . 

1. Mekran Bek Aicas . — In order to test the preferehefc 1 of the locusts to 
particular food-plants, Dr, M. L. Roonwal performed n number of experiments, 
by tiying some of the commonest plants found on the Mekrah reks as food for 
hoppers and adult locusts. 

In these experiments, cage-bred black hoppers of various stages, exclud- 
ing the first instar, were liberated in a wirr gauze cage 3 ft square and 3 ft. liigh 
fitted with a plank bottom. Twigs of the food-plants were placed in small 
dishes of watei, which were arranged in a circle on the floor of the cage. The 
hoppers were partully starved before the start of each experiment, winch was 
repeated several times, readings being taken at dhtcrent times of the day and 
with the same set of plants airangcd differently. In this way, chance errors 
due to phototropism and ocher causes were eliminated, as far as possible. In 
each experiment, two counts were taken as a rule, one 15 minutes after the 
introduction of the hoppers, and the second, about half to one hour later. 
•Notes were made as to the number of hoppers on each food-plant and ns to 
whether rhey were feeding or nos, and the number of hoppers found on each 
diiterenfc plant was taken as a measure of the preference of the insect for the 
particular plant. The results of the various experiments are given in detail 
in Statement J. 


The net results may, however, be shown in the following table, wherein 
the plants have been arranged m the order of preference by the locusts ; — 


S' Hal 
No 

Common Name. 

Scientific Nome. 

Abbreviation 

used 

Hi marks 

1 

Mwac . 

7«*wav« .. i. 

Z 

No clear preference be- 
tween (I) and (2) 

- 2 

Bftjra .. 

Fenmseium t tjphoidtum 

V 

3 

Kulliohk 

Gijptrus a re nan us 

c 

No clear pre r crenco be- 
tween (3) and (4). 

- 4 

Mnrtoml 

Jleliotrojmtm vnduhtun . . 

M 

6 

Jowan . , 

A ndropagon aorg% urn . . * . 

J 


$ 

Kbaixan . . 

StftcoiU mn phuei'tomm . . 

K 


7 

Bnlibur 

Aenwi wtinica .. 

B 


S 

Mawmnff 

Vphatro'oma HwiJert 

S 
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It was found that while Marrand is preferred to Jowari by the hopper# 
the adults show greater attraction to Jowari than Marrand. Dr. Roonwal 
thinks that it is desirable that further experiments are needed especially in 
Tegard to green hoppers and adults. 

2. Plants of the Indian Desert areas . — Mr, D. R 1 . Bhatia performed several 
experiments at Chachro in August and October to find the order of preference 
shown by hoppers in regard to various plants — cultivated as well as wild 
usually met within the desert. Fresh specimens of the various food plants 
were obtained and placed at the bottom and hoppers, either I — stage hoppers 
or those of the V-insfcar, were introduced. After 5 hours or more, during which 
the food-plants were shuffled more than once to eliminate chance preferences, 
the leaves were examined to find out the extent to which each plant had been 
eaten. 

The following is a general statement of the results obtained by him : — 

I. — Plants absolutely refused . — ‘ Ale * (Calotiopis) and 1 Ncem * — 
Azadi rachia indica , were not eaten by hoppers even after several 
hours 5 starvation, though the adults ate them a little under the 
stress of starvation. The * ovules 5 of Ak flowers were, however, 
found eaten. Other common plants found refused, though not 
absolutely, were : Boxdi (Zizyphvs), Bavuri (A cat)! a sp.), Murant 
(Panicurn lurgiduin ), Jlial (Sahvdora jxrrica), Lampdi (Arhfida 
sp .), Chibar (Cucnmis trigona), Tursan (Citrullus colocynihis ), 
etc. 

i 

II. Plants preferred best , — Among the cultivated plant* found in the desert 
areas, ICaling (Water-melon — {Cilrullus vulgar is) 9 Bajra (Pennisetum typhoidmm) 
Til (Scsamum indicim), Moth (Phascolus aconitifolius), Gwar ( Cyamopsis 
psoralcoides), and among the wild vegetation, Wckra or Bekkar (Indigofcra 
cordifolia) t Bishani (Tephrosia Iloolceriana), Kanti (Tribvlus (eircsh is), 
Blmrut (Ccnchrus catharticus ), Bagra (Gynawlropsis pentaphylla), Santa 
(Trianthcma pmiandra), Gamol (Panicurn anlidoLale) and Siwan (Elionurus 
Mrsitius ), etc, % 

Next in order of preference, the following are reported : — Booli (Aerua 
javanica), Gandhil (Dactyloctenium soindioum or Eleusine aristata), Bhengri 
(Blepharis sindioa), I?hog (Oalligonum polygonoides), Kuri (Bmjjparia sp.)> 
etc. , 

Other plants were but slightly eaten. 

Experiments also showed that among the preferred plants, semi-dry plants 
or specimens which were over-mature were forsaken for others, usually not 
much liked, if in a green state. The order of preference shown by tho experi- 
ments was found actually confirmed by observations made in the desert this 
'"year. For instance, Wekra and Kanti were usually' pref&red to Booh when 
they were in a green flourishing condition, but in Octobcr-Novembcr when 
they had become semi-dry, hoppers Were found mostly on Booh. 

It would be necessary to repeat some of the experiments next year and 
have .the res ults v confirmed. 
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V. Colouration of Adults and Hoppers in relation to a change of envi- 
ronment. 

Observations made in nature would show that hoppers found in the field 
usualty assume the general colour of the vegetation in which they liappen to 
live. Those found on Booh (Acri'd), and Kanti (Tribitlus) are seen to have a 
bright ashy blue colour, while those found on Wckia and Marrand are light to 
dark green. Some found among drying grass have been noted to have a yellow 
brown or hay colour. Certain field observations made would suggest that such 
a change of colour usually takes place just after a moult, the colouration of the 
environment of the time being, being assumed by the hopper. Possibly the 
colouration of certain hoppeis found in nature showing patohes of brown on a 
background of green, is also to be ascribed to such a circumstance. 

Dr. Roonwal performed a set of experiments rearing hoppers in small 
painted boxes, the results of which are given in liis own words in Statement 0. 

The results obtained would seem to show that the colours that can bo 
simulated are limited by the range of colouration tints that can be expected 
to be found in their natural environment. 

In regard to the adults, it has also been noted that locusts recently trans- 
formed from the hopper stage usually show the hopper colouration on their 
prothorax, there being a pattern of hgbt dots on a darker background, without 
the dorsal and lateral stripes of the adult. At Karachi, it was found that if 
kept in the shade this colouration persisted for more than ten days, while speci- 
mens kept in the sun assumed the stripes fairly soon. Similarly, the eyes of 
fresh adults transformed from black-coloured hoppers ate usually a uniform 
brown generally without stripes, or if at all, with the stripes very faint. Experi- 
ments performed at Pasni (vide Statement L-II) have shown this year that 
in specimens with unstriped eyes kept in the sun, light coloured interstripcs 
gradually appeared converting the eye into a striped one, while in the locusts 
kept in shade there was no such development. Presumably the stripes are 
present in all locusts, whether g)cgaria or sdlitaria , and are only masked by a 
superficial cover of brown. Among the ashy-blue hoppers found on Booh 
(Acrm) the eyes are masked by an ashy-blue colour in which the stripes are 
seen as faint streaks. 

Possibly the appearance of the dorsal stripes and the accentuation of the 
brown and light patches on the body, as well as the appearance of the eye- 
stripes have the purpose of making the locust less conspicuous in its natural 
environment among the scrub vegetation of the " reks ”, This year a number 
of locusts with a bright green tinge on the dorsal stripes and on parts of the 
elytra and thorax w r cre found in August and September in the Rajputana 
area. Similar forms were also collected in the Lasbela area in July among 
bright green grassy vegetation. At first, these specimens were thought to be 
abnormal young forms of the new generation whose chitin had not hardened, 
but the individuals collected in the Lasbela area were clearly specimens of 
the migrants found in June, and there was little doubt that the green colour 
had been recently assumed. It is also remarkable that these green forms 
could not be seen in October-November when specimens having the dry-grass 
colour were greatly in evidence. Again, very dark-coloured specimens have in 
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The past been collected in the * suili-pat ’ or black gravol areas of the Mekrnn 
hinterland. Tliese instances would appear to indicate that the adult form of 
Schistocerca is possessed of the ability to change its general colonial! on to a 
certain extent to suit its environment* 

VI. — A Study ov tiii: Development or Eye-stripes amono TirnHorrat*. 

In Jammiy of the cuirent year, Dr. M. L. Roomval di^covorcd in the course 
of an examination of loausts collected in the field that Uioic were two main 
types of eye-stripes among tlie Desert Locust specimens met with on the 
Melcran reks, one with air brown stripes and the oilier with seven. A note 
on this discovery was published by him in July 1936 in Current Science, 
Vol. 5, page 24. 

With the idea of tracing the development of the eye-stripes in tlic hopper 
stages, he followed the roarings of moio thou 120 isolated hoppers and found 
that stripes were present in greeu hoppers even in the first instar. After 
tracing the development of the stripes in the hoppers, he lias come to tho 
following conclusions. As n general rule one stripe is added in each stage of 
the hopper. The anterior margin of the eye functions as the active growth- 
region, and the growth of a new stripe takes place durum the interval 
between successive moults. There are two distinct types of development 
of the eye-stripes. Until the second stage, the development is identical, 
there being one additional stripe for each moult. In the third stage, only 
one stripe is added in the six-striped eye, mul two in the seven-striped typo* 
In all the subsequent stages, one stripe is added at each normal moult {vide 
Statement 1?-J). The two type* of development may be schematism! as 
below:— 
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The number of stripes and interstripes during extra moulting may either 
remain the same or increase by one (vide Statement P.-IJ), 

Since the eye-stripe difference is not confined to the adult stage, but 
extends to the earlier hopper stages (appearing in lot-s bred under exactly the 
same conditions), Dr. Roonwa! lias conic to the conclusion that the difference 
is u deep-seated one. 

• With the idea that the diffoience might bo a genetic one, he tried crossings 
between the two types, and is awaiting the emergence of the If,-! 2 generation 
for coming to some decisive conclusion. 

* At Karachi, Dr, S, Mukhetji undertook, under my instruction*, some breed- 

ing experiments to find out if the diffetence in the st'ipcs could be duo to tho 
amount of sun-light to which the hoppers lmd been subjected dining the stage 
7U*5)ICAn , it 











26 


of their growth. Accordingly a dozen hoppers were kept individually in 
small wiregatize cages and exposed to sun-light in the open, and another 
similar set kept in shade inside the office. Two sets of rearinge were gone 
through, but little difference could be found between the hoppers kept in the 
sun, and those in the shade, so far ns stripes were concerned, though those 
kept in the sun were quicker in development and were healthier. Many of 
the hoppers kept in the shade died. Incidentally, however, the renrintrs have 
proved very interesting, since (ns may be seen by a reference to Statement 
R-III) Ills observations would appear to show that the number of stripes in 
the eye vary directly with the number of moults undergone by the hopper. 
In all cases of extra moults, he found seven stripes appearing; where there 
wore no extra moults, the number was six ; and in one case, an abnormal adult 
was produced that went through only four instars and had only 5 eve-stripes. 
He found that, without any exception, one stripe was added at the cud of 
every moult passed through by the hopper. 

Mr. R. N. Bntra also made observations at Ambagh on the development 
of eye-stripes in hoppers in the course of’his experiments in regard to the effect 
of Quality of Pood on hoppers, and he nKo found a correlation between the 
occurrence of the extra moult and seven stripes in the adult (vide Statement 
R-TI). 

It appears, therefore, necessary that further work should be done for 
getting a more definite enlightenment on the development of the stripes. 

Forms with 8 stripes were found in the Bikaner area occurring in nature, 
and an examination of the forms has not revealed any abnormality in 
their structure, while in the course of rearing at Karachi, nearly 50 specimens 
with 5 eye-stripes were found to have developed in the cages under conditions 
of crowding. Some of these were deformed and had crumpled wings, but others 
were perfect in the proportions of wing and body, but were undersized. These 
forms were isolated in a cage, and laid eggs. The hopper* that hatched out 
have developed into healthy hoppers, which have reached the IV and V 
instars and show promise of developing into normal 6 or 7 striped adults. 

YIL — The length of the incubation ration under semi-natural condi- 
tions. 

The shortest period of incubation so far observed under these conditions 
was recorded this year, viz., 12 days. 

The details are given in Statement K. 


PART III. 

Studied of old records: MrsccuANEOus items: Conclusions. 

I. — Locust movements in ttie year. 

Four reports were roc n ived during the 3 r ear, but all of them were found to 
concerned with various species of Acrididce. No swarms were reported 
observed anywhere during 1936. 

1. 9th to lllh June 1936 . — Report to Hoppers \mo reported to have appeared In Tillages in 
-ho Imperial Council of Agricultural tbc Peslmiwir Tahsil. On nvv estimation by the Pro* 
lie search from the N.-\Y* P Pro* mvib! Entomologist of the Frontier Province, tho 
v*iwo. hoppers coneemwl were found to he those of Thu 

soicctnu, ColopknopM, and Caianiopa flpp. 
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2, 3UI August, 1936 , — Report to tho 
Imperial Council of Agricultural 
Roaearoh. 


Gnm-lioppcr swarm attacking FofUIcr Juar Jl» 
Aimrnd village of Dhar State- Specimens sent pro\ qd 
to bo Hxeroglyphus nigro-replctus Bol. 


3. 17th July 1930 . . . , Specimens of a swarming Acridid — Autarches miltans 

L. reported attacking tlmlchliariM m Kumargrnm 
Ten Estate, .Talpaigun, Assam ; from tho Ohiof 
' Scientific Officer, Indian Tea Association, Connemara. 


4. 29lh October 1936 . . . . Grasshoppers attacking the cotton *rop and cram 

ejjrouts in M&ijcr Tflhsil of Kushnlearh Clucfnhip. 
Proved to bo species of Aciotylus, Oed ileus and 
Ca/opfcnop5is: , 


II.— Study of old records. 


During the year under report, most of the chronological!)' arranged data 
for the yeara 1926 to 1930 were gone through and edited for final typing. Data 
for the years 3926, 1928 and 1929 have been typed and arc ready for being for- 
warded to the Imperial Council for printing, as suggested at the last meeting 
of the Locust Committee. The records for 1927, 1930 and 1931 will be taken 
up shortly. 

The maps so far done were examined and. compared as far as possible* 
Six-monthly maps for the j'cars 1926 to 1930 were also prepared. 

III. — Correlation of Meteorological Data. 

Indian Daily Weather Reports for the years 1926 to 1931, and 1932 to 1935 
were taken on loan, in batches, from the Meteorologist, Karachi, and 
studied in correlation with the development of the locust situation in those 
years. The main points under study were the following: 1. The develop- 
ment and progress of summer and winter rainfall in each particular year for 
correlating the known facts of locust infestation and breeding ; 2. Data in 
regard to the development of zones of liigh temperatures and low humidity in 
the winter-rainfall areas in early summer, and in the monsoon areas in 
autumn in relation with the recorded direction of swarm migrations during 
the cycle of 1926-1931 ; and 3. The correlation of the direction of swarm 
flights with the recorded direction of wind. 

The results of the correlation of the wind directions have been particularly 
interesting. Though cases of differences of directions have been noted, there 
hns'been, on the whole, a remarkable preponderance of coincidences of directions. 
As far as possible, attempts have been made to show the direction of winds on 
the monthly maps for the different years. In one case, especially, tho 
coincidence was rather very striking. "While in the first part of June 1930, 
the flight of locusts was towards the east and the wind directions were also 
in general west to east in the United Provinces, the directions of the swarms 
as well as the winds had changed in the latter half of June 1930, with the 
development of the monsoon current, from east to west, so that by July 1930, 
the eastern parts of the United Provinces were clear of locusts. 


t 
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During the Inst locust cycle, it is seen Hint in the years 1928 and 1930, 
west-bound flights uero not noticeable in Baluchistan in the autumn months, 
wlule during the years 1926, 1927, 1929 and f931 they were clearly well 
developed. A study of the situation in the months of September, October 
and November in regard to the meteorological conditions in tlic Rajputana 
area was made m these j*enis, and the results obtained indicate flint the 
absence of the vest-bound flights in 1928 and 1930, vas very probably due to 
the delay in the development of the north-easterly winds in the autumn, so 
that most of the swarms produced had departed from Rajputana in other 
directions. Table A has been prepared to shon the sit nation in the western 
and eastern aroab of infestation during 1926-1931 m regard to the develop- 
ment of /ones of saturation deficiency. 

TxU3LE A. 

Dcidopmcnt of areas of High Saturation Deficiency in regions subject to Locust 
infestation during 192G — 1031. 


Wo tern zone in Maj — July. 

Eastern zone in Scplomber-Octobcr and 
November. 

V..VJ /. — 1926 — J)e\ clopmint of high tem- 
peratures awl low humidity occurred in (ho 
nreasof Daltmnriin, Mirjnwn nnd i'nnjgur, 
(there being a \k ahs). 

(1) 20 — 27-V, (2) la — 19 VI and (II) VII. 

(05— 109’; (101° — HI i (102 — 117 , 

13—00%) b— 50%) 12-00%). 

1926. 

September was fitirly humid nnd cool. 

Oaob*r. — The do' rone dc\ eloped nnd N„ 
X. E. nmin. winds prevailed nt (he beginn- 
ing nnci tho middle of the month. 

Sou mb r. — Lou humidity — generally E. 

wimlb prevailed. As rwnrins developed most- 
ly m October and November, migration 
vie-tward ateo resulted. 

r-ru— 1027 .— (Tno peak-.) 

(1) 20—27 V (2) 23—30 VI nnd 

(98—1 10’ ; 5—15%) MI. (99’— 1 10° 

3%-70%) 

1927 . 

3tt moon row/iwucd till lit xccel of October. 
September. — Dry rone dcvelojxxl : 16—24 

IX * Easterly vv ind* began by the end of tho 
month 

October. — Mnx i 92 — 99 : Humidity about 35% 
to 60% 

,S W. vrinds generally prevailed. 

Xoirwh-r. — Hnnmtitv low :E. winds prevailed 
towards the muUUu and tud of month. 
(l'uiourablc for t outbound fivjht * ) 

ix? 

(1) 22—31 V (2) wluilo of VI 

tJ02* — 111 ° ; (100*— 1U 6 ; 

16 — 50%) 8% — G0%) 

and (3) whole of VII 
(04° — 113° , 12—70%). 

192S. 

Jfornoon eoniinufd into October. 

Sc pic riitifT.—l Vi irly cool and moist : mostly 
S. W. winds 

October. — I)jy zones developed during the first 
lmlf of month, but tho vuwh> were mostly 
S. W. 

Noi ember. — Low humidity prevailed : Easterly 
winds from 12th November onwards. 

(Conditions tmfavonrablo tiU November 12th 
for westward flights.) 
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WVhtcm zotio in Max* — July, 

Eastern 7011 c m Sopttmbcr-Oclobcr mid 
Nox ember. 

V-Vll — 79-9. — (Three pcnlu) 

(1) 1U- — 31 V (2) whole of VI 

(00— III*; (100°— U8°; 

m-50%) D%-0 0%) 

anil (3) whole of \ 11 
(07° — 114‘ ; b — 00%). 

JV29 . 

Monsoon «fronp. 

St }•:* Diy 7011 c dc\ eloped from JCth 

ihptomber but mostJy S. \V, winds pro- 
xailu). 

OrUMr, — Humidity generally low. N, E. 
xwnds prcxndcd on *1°— 5 X and from 10th 
October for a few dtiyti oft und on. 

jYoWtnber. — Humtdiiy lou as alto maxima: 
X. D. \wndh gcneuilly preXaikd. 

(Breeding bung at itb waMJnum, both xrest 
bound and cast hound flight b took plnco.) 

V-VH. —IDiO (4. pouts) 

(I) 0—11 V (2) 27—30 V 

(00° — 1X4°; (OS' — 103° ; 

16 — 00%). 20—17%}. 

(3) 5— 30 VI and (1) whole of Juty 

(07° — 114°; (98'— 116'; 

13-73%). 8—70%). 

1 

i 

, mo . 

Mtmeooit it ithdrav curly about III xccck of 
SipUinbn . treating i ho early . 

September, — Dry 7one dex doped early; 107° 
max., and Humidity 43%. 

But winds meetly &JT. or WJB.1V. 

October. — Dry 7000 prex ailed with high maxi- 
mum temperature^ : 1C. winds Minted only 
from 20 X and continued till 30 X. 

Xoirfii&er. — Humidity low . EnM, winds pre- 
vailed. {Bleeding was call} nnd nio«t of tho 
Mwirma appear to liatc departed eastward 
already.) 

V-Vll 7937.— (3 peak*) 

(1) 17—21 V (2) 7—20 VI and 

(07°— 108”; (96° — 11*1“ ; 

17-76%). 8-66%). 

(3) ■whole of VII 
(00'— 108°; 0— GO%). 

mi. 

Mem coon withdrew only about 17th October . 

Sc pfonltr.’—Vty /one dex eloped from 18fh 
Pcplcitthti E. winds from 20th September. 
October and Counter. — Muxima lower: E. 

winds prex ailed grairally , 

{ Wc+taard migration occurred though late.) 

\ 


IV. — PuBI.IGA'ilONS. 


A paper on “ The Locust. Incursion of 1935 in Norlh-XVest India — 
Its Significance in the Study of the Locust. Problem in India ” was sent by mo 
to the Journal of Agricultural Science and was published in the October 1939 
issue. Two papers were, under instructions, submitted in March to the IV 
International Locust Conference at Cairo, viz., 1. “Migration among the 
Solitaries ” and 2. The occurrence of Inaipirnt swarming in Mekran A 
note by Dr. M. L. Roonwal on “ The Existence of two different types of striped 
eyes among solitary type individuals of the Desert Locust, Sclibtocerca gregaria, 
Eorsk. ” waspublishedin July 193G in “ Current Science ”, Volume V, page 24. 

Two Bulletins on the Desert Locust by S. A. Predlechensky published in 
1935 in Russian were kindly sent by Dr. B. P. Uvarov at the close of 1935, 
and arrangements were made to have them translated. One of thorn, viz. t 
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generation, the tendency is to produce the liighcr ratios and six-striped forms. 
In case there is a general correspondence between the number of stripes and 
the number of moults passed tlnougli by the hoppers, the eye-stripe character 
would become a valuable index in judging about the likelihood of swarming in 
any given area, since the number of moults would be fewer when rapid 
multiplication takes place. 

In regard to the presence of stripes in other species, it is interesting to 
note that the number of stripes is either 7 or 8, in the specimens of Patanga 
6 uceinnta in the Karachi collection, 8-stripcd forms being, however, more 
common. In the single specimen of Nomadacris septcmfasciaia kindly presented 
by Dr. Uvarov, for the Karachi collection, the number of stripes is 7. It is 
wither significant to note that both Patanga and Nomadacris are known to pass 
through at least six moults as a rule. Specimens of Anncridium in the 
collection have either 7 or 8 stripes, ns also ihoscof Cyitacanthaciis iatarica. 
As already mentioned, about 6 specimens of 8-striped forms of Sckistocerca 
have also been met with in nature this year. 

VH.~ Miscellaneous Items. 

1. Pasni Buildings.' — The buildings were completed at the beginning of 
the year, and occupied by the staff. 

2. Large Field Gages . — Only four of the cages were in use during the year 
but their usefulness was greatly affected by the inroads of ants. Again, owing 
to the high humidity and the heavy winds prevalent throughout the year, and 
the formation of thick fogs and mists, and the accumulation of fine clay dust 
among the meshes, the cojjpcr wire gauze used for the sides of the cages has 
already perished in many places, and may requiro replacement. 

3. Distinguished Visitors. — The office at Karachi had the honour of a 
visit on the 1st September 1936 by Sir JBiyce Burt, Kt., M.B.E., I.A.S., 
Vice-Chairman, Imperial Council of Agricultural Research, 

On the 2ndDecember 1936, Sir John Russell. O.B.E., D.Sc., E.R.S., Expert 
Scientific Adviser (Crops) to the Imperial Council of Agricultural Research 
accompanied by Lady Russell, Mr. R. L. Sethi, Secretary-Adviser, Rao Sahib 
K. I. Thadani, Offg. Chief Agricultural OfficeT in Sind, and myself paid a visit 
to the Ambagh Locust Research Station, in Lasbela State. On the 3rd 
December, Sir John Russell paid a visit to the office at Karachi for discussing 
the locust work. 

i. Supply of locust specimens for experimental work at Lyallporc . — At the 
request of the Government Entomologist, Punjab, locusts collected from 
Ambagh were supplied in May, and in September specimens of locusts and 
hoppers collected from nature in the Bikaner areas were handed over to a 
Eieldman. In October, a third consignment collected from nature at Ambagh 
was supplied. 

5. Information regarding the Iianian and Persian Arms. — As decided at 
the Locust Committee, a questionnaire in regard to the information required 
concerning locusts and locust breeding in the areas of Iranian Mckran, and tho 
Arabian Coasts of tho Persian Gulf, was prepared and submitted to the Imperial 
♦ Council of Agricultural Research, for circulating to the authorities concerned., 
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Vm. — Acxx owx<edgmjb>?ts# 

Ready and whole-hearted help kindly rendered to the Locust Surrey 
Staff during their tours in connection with locust research work by the various 
authorities in Sind, Baluchistan, Rajputana, the Punjab States and the Punjab, 
and by the Durhais of Kalat, Las Bela, Bikaner, Jodhpur, Jaisahncr, 
Bahawalporc and Khairpur States is hereby thankfully acknowledged. The 
thanks of the Imperial Council of Agricultural Research arc specially clue to the 
DurbaTS of Kalat, Las Bela, Bikaner, Jodhpur and Jaisahncr for facilities pro- 
vided to the staff at the Locust Research Stations opened in their territories. 
I take this opportiinity of thanking Mr. V. V. Sohoni, B.A., M.Sc., Meteorologist, 
Karachi for the various facilities and help providcdjto me in the study of meteo- 
rological data in Tclntion to locust work. My thanks .arc specially due to Dr. L. 

A. Ramdas, M.A., Pli.D., Agricultural Meteorologist, Poona for help and advice 
in regard to the purchase of various meteorological instruments. I wish to 
place on record my indebtedness to Sir Guy A. K. Marshall, C.M.G., F.R.S., 
Director, Imperial Institute of Entomology and Dr. B. P. Uvarov, D.Sc., for 
kindly identifying various insect specimens and for other help rendered. My 
thanks are due to the Curator, Royal Botanical Garden, Sibpur for kindly 
naming several lots of plant specimens. 

I have to place on record the good work done by Mr. Chandar Parkash. 

B. Com., till recently Senior Compiling Assistant at Karachi, who was appointed 
at the Imperial Institute of Sugar Technology, Cawnpore at the beginning of 
October. He was of very great help to me in extracting information from 
various records, mapping the locust movements, and stiufyang various 
meteorological data. The loss of his services and his experience has been a 
great handicap this year. The section also lost the services of three efficient 
hands m the clerical lino by the transfers of Messrs. R. L. Mehta, Shafkatullah, 
and Abdul Halim (Clerk at Pasni since 1932). I wish to express my 
thankfulness to Dr. Roonwal, Dr. Mukciji, and Messrs. Bhatia, Batra, Taqi 
Ahsan and Rashid Ahmad for enthusiastically carrying out their work through 
out the year. 

IX. — Conclusions from this year’s results. 

In comparison with last year’s happenings, the year under report has 
proved somewhat uneventful in regard to locust developments. On account 
of the lower rainfall tins year on the Mclcran Coast of British Baluchistan, and 
even in the Iranian areas, except at Bushire, the breeding was very much 
restricted. Nor was any breeding of any consequence noticed in the interior 
of Mckran. In spite of the low* rainfall, however, there were evidences of 
secondary breeding in the liinterland. In Kolwa, a development of gregarious 
hoppers was reported even during the first generation, and in June- July a sir all 
bleeding representative of the second generation of the season was noticed 
near Panjgur. 

Secondly, the present year’s observations hove confirmed last year’s 
findings in regard to the occurrence of a migration of the solitary locusts. 
Arrival of migrant locusts w r as noticed in early summer almost at the same time 
at Pasni, Ormara, Ambagh, and Chnchro. Evidence of a return migration in 
the autumn months was also obtained ut Ambagh, Ormara and Pasni. 



Experiments with the marking and liberation of locusts hafe hot -so faC 
given any definite results, but that would appear to be due to our ignorance ad 
to where 'we should expect the liberated locusts to go to. There appears to 
be little doubt that locusts would be carried by the prevailing winds, and that 
they cannot be expected to fly against any wind of some force. The locusts 
that were noticed nt the end of May this year almost simultaneously at Pasiil, 
Ormara ,and Ambagh could not have taken -a direct west-to-east direction. It 
is more probable that they had been carried from the coastal areas into the 
Mekran interior by the S. W. wind and had later on been deflected south by 
the unsuitably dry climate of the interior. 

4 Possibly, the earliest locnsts usually arrive in the Desert area withthe S. 'W* 
wind in the region of Khairpur, Bahawalpoxe and north Jaisalmer, and reach 
the southern ureas of Marwar and Thar-Parlcar only later on with the 
development of winds from the N. W. or from the N. E. at the time of the 
appearance of depressions in the Rajputana area. On this account it appears 
to be important to keep watch over the areas of Kachhi, N. Sind, Khairpur and 
Bahawalpore at the beginning of the migration season in May- June. 

Thirdly, *on account of the heavy rainfall in the Bikaner Jaisalmer area 
this year the breeding in the desert has been fairly early and heavy, though in 
thesouthin t S. MarwaT and Thar areas, the breeding has not been extensive* 
In the norfchernnreas, the development of two successive generations has been 
noticed. JDuring November and early December, quite large numbers of locusts 
have been noticed in the north Jaisalmer, Bikaner and Bahawalpore .areas, 
which do not seem to be likely to migrate now, owing to the onset of the winter 
conditions, when there is usually no urge from climatic considerations to quit 
the desert area. It is necessary therefore to watch their further movements, 
to see whether they will move west or east in spring. On account of the limited 
nature of the survey staff, it has not been possible to find how ‘far east the 
solitaries would penetrate. . < „ 

The study of the meteorological data and their correlation with locust data 
has been productive of much useful information, and the fact of the coincidences 
of wind directions is a very importaili advance in our knowledge. 

The discovery of the eye-stripes should also be considered an important 
advance as it may lead to important inferences if worked up more fully. 

The food-experiments also appear worthy of being followed up* 

PART IV. 

Suggestions for further work. 

At the last meeting of the Locust Committee, it was decided that Locust 
observation work and a locust warning organization should be continued on a 
permanent or semi-permanent scale under the Government of India, and in 
case any permanent arrangements have been made, the future of the work 
might best bo settled by the Imperial Agricultural Department. Suggestions 
made here are on the basis of a continuation of the present organization, and 
might therefore be modified as needed. 

My recommendations are that the work might be continued on the same 
scale with more or less the same staff, with the following few additions. 
H253ICAR 
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1. Pasni, — One of tlie Messengers was transferred to fahjgar whefi that 
Outpost was created, and on account of the increase of biological experiments 
at Pasni, it is desired that a messenger on Rs. 12 might be added to the staff. 

2. Karachi, — Last year it was suggested that food experiments with the 

Sind-Rajputana desert plants might be conducted at Karachi. I should bring 
it to the notice of the Imperial Council that at the place where the office is 
located, there are few facilities for growing the desert plants and conducting the 
experiments. Shifting the office to a better locality with facilities for growing 
plants would mean renting a suitable building, which would lead to further 
expense. I should, therefore, suggest that they might be performed either at 
Ambagh or Chachro, where the plants might either be grown or perhaps be 
secured from the surrounding desert. * 

3. Sind-Rajputana Area . — As already stated, the Khairpur-Bahawalporc- 
Kftohhi area is important as the eariicst migrants — whether as swarms or 
individuals — aro likely to be mot with hero. Last year, one of the Pieldmen 
was posted at Khairpur with the Imperial Council's permission for six months. 
As this arrangement disturbed the work at Banner, I should suggest that a 
Ficldman and a messenger be added for being posted at Khairpur throughout 
the year. 

4. In case the transfer of the present organization under the Imperial 
Department bo completed, my services would no longer bo needed for guiding 
the work, but since there is yet a great amount of work to do in regard to the 
working up of the results of the last G years for purposes of publication, and also 
with reference to the completion of the biometric il and compilation work, I 
should request that my sendees may be continued for tlio next year for this 
purpose. 

Karachi ; Y* RAM CHAKDRA RAO, 

Doled the 27th December 1936. Locust Research Entomologist, Karachi . 



NOTE Otf TfeE RESULTS OF TICE WORK DONE UNDER THE LOCUST RESEARCH 

* Scheme of the Imperial Council of Agricultural Research. 

DURING THE TEARS 1931 TO 1936. 

The Aims of t he Locust Research Scheme. 

The aims of the Locust Research Scheme as initiated in 1930 may be 
considered under the following heads : — 

1. Studies on the Bionomics of the Desert Locust ; 

2. Experiments on the Control methods ; 

3. A survey of the permanent breeding grounds within the limits of 

India ; 

4. An ecological study of the solitary phase in its breeding grounds ; 

a study of the fauna and flora in these areas, including an 
investigation of the natural enemies of the locust as well as its 
food-plants ; 

6. A study of the migration routes of the Locust in the Indian area ; 

6. A correlation of the meteorological factors ; and 

7. A study of the past invasions. 

The first of these items has been under study at the Locust Laboratory 
at Lyallpore, and the second could not be taken up as the swarms disappeared 
after 1931. The rest of the items have been under study by the staff under a 
unit* first stationed at Quetta and, since J une 1933, at Karachi. 

The results so far obtained during the last six years under the different 
items are attempted to be set forth briefly in this note. 

X, — Survey of the permanent Breeding Grounds within Indian limits. 

Surveys of the Baluchistan areas were first taken up in 1931, resulting in the 
detection of the “ Rek ” breeding grounds along the coastal areas of southern 
Baluchistan. This led to the establishment of a Locust Research station at P asni 
in January 1932, in the midst of one of the “ Rek ” areas. The preliminary 
surveys of Sind and Rajputana were attended to during 1932. From June 
1933, closer attention was devoted to intensive surveys of particular areas 
with the aim of having continuous observations of the activities of the 
1 solitaria * locusts during the different seasons of the year. From June 1934, 
intensive observations were started at certain outposts opened in parts of 
the Indian Desert areas and in parts of southern Baluchistan. 

During the current year— 1936— intensive survey work web in progress 
at Noldi, SardaTshahr and Cliachro in the Desert areas, at Ambaghin the 
Lasbola State, and at Pasni, Gwadar, Turbat and Panjgur in the Mekran 
area. 

The results obtained in the course of the work may be briefly summarised 
as follows. 

1. The surveys have made it clear that the area of habitation of the 
solitary phase of the Locust (in pther words, its permanent breeding grounds), 
extends over a very large area, made up of (1) partly the “tek ” or sandy 
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coastal areas along the Arabian Sea and partly the ulterior of Mekran, and (2) 
the major part of the areas of the Great Indian Desert* On the whole, the 
region of ' habitat * of the Desert Locust is mainly of a sandy nature* 

During the last 5 years, the locust has been found to be present in ths 
above areas in greater or smaller numbers and to breed there regularly in the 
event of rainfall. 

2. Breeding of the solitary locust would appear to be absolutely depen- 
dent on the fall of r<iin sufficient to wet the sandy soil at least ton depth of one 
foot. Wherever the sand has become consolidated into fairly firm soil, the soil 
moisture evaporates rather quickly, and locusts cannot lay eggs* after the lapse 
of about 3 to 4 weeks, in such soils ; on the other hand, wherever the surface 
layers are of wind-blown sand, they tend to conserve the moisture in the deeper 
layers for a longer time. The length of the period of breeding 'Would, thus, 
depend on the nature of the soil and on the occurrence of frequent showers. 

3. The experience of the last five years has shown that good rainfall will 
lead to extensive breeding on * rek * or desert areas and bring about a consi^ 
derablo inorease in the locust population. The latter, however, has not so 
far brought about a concentration of numbers or led to the transformation 
of the phase solitaria into phase gregaria . On the other land, such a concen- 
tration followed by transformation was noted to occur in 1935, in certain 
Isolated sandy areas in the interior valleyB of Mckran, large numbers of hoppers 
having been found in a crowded condition in small patches of cultivation, 
probably as a result of concentrated egg-laying by migrant locusts from the 
coastal areas. The hoppers may be taken to represent, in great part, the 
second generation of the season* Such spots may be deemed to function as 
“outbreak centres” and to serve as points of origination of the swarms. 
A study of the past records of the Mekran area has shown that such ** out- 
break ” centres had come into existence in the past in parts of the Kulanch 
valley in 1926 and parts of the Dasht valley in 1923. 

Since tho areas of Iranian Mekran are more or less similar in general cha- 
racter to those of the adjacent province of British Mekran, it may he pre- 
sumed that such * outbreak centres * had also developed in the Iranian area 
at the time of the great locust incursion noted in 1935, and probably also 
during the year 1926* 

Such ‘ outbreak centres 1 have not so far been met with in tho Rajputana 
area, but perhaps they may be expected to ocourthere during years of extra- 
ordinary multiplication. 

4. Occurrence of migration among the solitary locusts ^ — One of the items 
of study undertaken at the Locust Field Research Station atPasni and else- 
where has been tho determination of the relative density of locust population 
at different parts of the year. As a result of continuous observations made 
from 1932 to 1936, it has been found that the locust population at any particu- 
lar place is subject to great fluctuation in the course of a year. Local breed- 
ing occurred whenever there was rainfall and led to a definite rise in the popu- 
lation. But in certain cases, it was observed that an increment in tho numbers 
occurred in spito of the absence of breeding, and in such cases it was also 
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noted that there was a change in the biometrical characteristics aa well as 
the general colouration of the looust population* At other times, a percep- 
tible decrease in the numbers was noticeable* whioh could not be ascribed to 
the activities of natural enemies. 

During the year 1935, however, at the time of the occurrence of an inour- 
feion of locusts of a considerable magnitude in various parts of N* W. India, 
definite evidence was obtained as to the capability of even the solitary (or 
rather the non-gregarious) locusts to migrate long distances by flight. In 
fact, they would appear to have migrated from Mekran into the Rajputana 
areas in summer and to have bred there during the monsoon rains, and the 
new generation produced in the desert areas would appear to have reached 
the coastal 'rek ’ areas of Molcran in October, November and December 1935. 
Observations continued during the current year have served to confirm the 
existence of migration as a general phenomenon, — from west to cast in early 
summer and east to west in autumn and early winter. 

Various anomalies of distribution had been noted during the Locust 
surveys made during the years 1932 to 1934, whioh had been found difficult 
to account for at the time/ but on the basis of the facts of migration among 
the solitaries that have sinco come to our knowledge, thoso data can now 
be easily explained. 

Since the solitary locusts arc now known to breed in the f xek * areas 
during the spring and migrate to the desert breeding grounds for breeding 
during the summer rains, the * rek * areas of Mekran and the areas of the Sind 
Rajputana Desert can no longer be considered to bo distantly situated, separate 
breeding grounds, but rather to bo complementary to one another. 

In the course of a biomotrical study of the collections of locusts made 
during the years 1931 to 1936, it has been noticed that there is a rough corres- 
pondence in the character of the locust population, as judged by the propor- 
tion of the different Elytron/Fomur ratios and thorelativo dominance of 6 
or 7 eye-stripes, between the forms found in winter or spring in Mekran and of 
thoso found in the preceding autumn in Sind-Rajpuiona, and between the 
forms produced in Mekran in spring and early summer and those found at the 
beginning of the monsOon in the Rajputana deserts. 

5. In the course of the survey work, a good representative collection of the 
Acrididoo of the desert regions has been made, most of which has been identified 
by the Imperial Institute of Entomology, London. A collection of various 
birds, lizards and other animals affecting the life-economy of the locust has 
also been made and studied as far as possible* 

An exhaustive collection bf various plants found in the desert areas of Sind, 
Baluchistan and Rajputana has been made in the course of survey work, 
and has been examined and woxked out by the Curator of the Herbarium, 
Royal Botanic Gardens, Sibpur. As far as possible, the local names under 
which each plant is known in different linguistic areas have been collected, 
and a list of the plants has been prepared for publication. 

Wherever possible, observations have been made in regard to the plants 
preferred by locusts and hoppers of the solitary phase. 
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H.— Ecological Studies op the Solitary Phase. 

1. Meteorological Observations . — The following observations have been 
tifider record at Pasni since 1932 : — 

(а) Stevenson Screen — 

Atmospheric temperature — 

Maximum and Minimum. * 

Relative Humidity — 

Maximum and Minimum and at 8 A.M. and 5 p.m. 

(б) Black Bulb and Grass minimum temperature at 2 ff above soil surface 

from July 1936. 

(c) Open air temperature. 

(d) Bush temperature and Bush humidity (maximum and minimum) 

(e) Soil Temperature — 

1. Surface maximum and minimum. 

2. 2-inch depth maximum and minimum. 

3. 4-inch depth maximum and minimum. 

{/) Soil moisture: at 2-inch depth and at 4-inch depth once a weelL 
and after rainfall. 

(<?) Evaporation: Piche Evaporimeter : (a) in shade, (6) in sun. 

(h) Sun-shine Recorder: (since July 1936). 

(i) Wind: Direction : Velocity and mileage per day by Anemometer. 

(j) Barometric Pressure with an Aneroid Barometer. 

(&) Rainfall. 

(l) Depth of penetration of rain into sandy soil. 

(m) Occurrence of fogs and dews and their penetration into the sandy 

soil. 

i (n) Clouds and other phenomena. 

A thermo-hygrograph has recently been added to the equipment at Pasni, 

Many of the above data have been under record at Ambagh since 1933, 
the observations being representative of ‘rcks* of the eastern type coming 
under the influence of summer or monsoon rainfall. 

Since June 1934, simple observations of 'atmospheric temperature 
and humidity in screen, rainfall, etc., have been recorded at the Desert Out- 
posts of Nokh, Sardarsiiahr and Chachro. * t 

t The* various observations recorded have been found of great use in study- 
ing the response of the locust to changes in the climatic conditions in the 
different areas. , , 

2. Field Observations . — During the periodical surveys mode in the breed- 

ing grounds, locusts found in nature wore kept under close observation to note 
how they were affected by changes in their general environment, 4 - 



* 3?fom Observations made during the last 6 years (vide Table I), the factoV 
that was found to have the greatest influence on their life-economy was rain- 
fall. Breeding occurred only when there was rainfall sufficient to bring about 
a fairly deep penetration of moisture in sandy soils. In cases where locusts 
wore already fairly mature at the time of the occurrence of rain, eggs were laid 
almost immediately, while in other cases sex-maturation was apparently 
hastened thereby. 

As observed under semi-natural conditions, in the case of locusts in breed- 
ing cages kept in the open, the rate of development of the embryos and of the 
growth of the hoppers quickened with the rise of 'temperature. The shortest 
period of embryonal development as 'observed in cages under semi-natural 
conditions during the last four years at Pasni was 121 days in mid-summer, 
and the longest was about 73 days during the winter period. The shortest 
duration of tho hopper period recorded under such semi-natural conditions 
was 31 days during summer. 

As to the number of generations passed through in a year, it was found that, 
under normal conditions, there was only one brood during the year on tho 
Pasni ‘Rcks\ In a year of rather protracted and heavy rainfall, as in 1933, 
when there were two heavy falls, the first in February and the second in April, 
two generations were noted to follow each other rapidly. At Pasni, breeding 
occurs usually only during the rains of the winter period, but summer breed- 
ing may also occur whenever there is considerable summer precipitation, 
as had happened in 1930 and 1932. There was only summer breeding in 1932, 
while in 1930 there was, presumably, both spring and summer breeding. ' • 

In the Bnjputana area, two successive generations have been noted during 
years of well-clrntributcd monsoon rainfall, as had, for instance, happened 
recently in the Bikaner area (1936). 

In order to determine tho number of generations that the locust might 
pass through during a year on the ‘ rck’ areas of Pasni, provided the locust 
'were given the necessary conditions favourable for egg-laying and develop- 
ment Bucb as moist soil and fresh food, successive broods were under observa- 
tion, during the Inst 4 years, in cages kept under semi-natural conditions in the 
open, and it was found that four successive generations could be produced within 
a period of 13 to 14 months. That such continuous breeding can actually take 
place under natural conditions at Pasni has been demonstrated by the records 
of the occurrence of freshly hatched hoppers of the locust for over 9 months in 
tho year, in certain special areas of the Pasni ‘Beks’, during years ofplentiful 
rainfall os in 1933 and 1935. " 1 1 

During every period of breeding, field observations lmvo.beon made in all 
the areas of occurrence, as to the earliest time of appearance of first stage hoppers 
and of freshly fledged adults, and also as to the latest time 'of persistence of 
hoppers. 

3. Food Pre/crcnoe.— Observations made in tho field have shown that tho 
hoppers of the solitary phase have dofinito preferences for certain food-plants, 
though in tho event of their non-availability thoy may take to other food-plants 
usually not muoh liked. On tho "Western ‘Beks’ of Mokran, Marnnd 
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’{Hclioifopium vndulalnm) is tho plant most preferred, tut in its absence, 
*Balibur J {Acrua javanica) f and ' Kullichk * (Cypcrus arcnarius)n re taken. 
In tJho Eastern 'Beks ’in tlio Lasbda area, * Marraud * is scarce, and the plant 
most preferred is * Kharzan * (Scricostoma paucxjlorum)^ and next in the order 
«of preference wcto Acrua javanica and certain grasses. In the Sind-Rajputana 
area, the plants most liked were Indigofcra eordifolia, Acrua javanica (locally 
known os ‘Booh’), Tributes terrestris , Cypcrus sp. ; young * Bharut * grass 
(Ccnehrus catharlicus ), and ‘ Vishnni 9 ( Tephrosia sp.). 

JGbeperimeuts on Food-proferencos were carried out to a certain extent in 
1932 at Pasni by Dr. K. It. Knrandikar, and in 1930 by Dr. M. L. Boonwal at 
Pasni and Mr. D. R.Bhatia at Chachro. An account of theso will be included 
in the Annual Report for 193G. 

4. Effect of the quality of food mi Sex-maturation. — Experiments have 
been in progress at Pasni since 1935, and at Ambagh since May 193G to test the 
effect of food on the sex-maturation of tlio Locust. They have shown that 
fresh, suoculcnt shoots of a food-plant have a definite stimulatory effect in 
hastening sex-maturity, as compared with tlio loaves of over-mature old branches, 
and also that certain plants, such as tender Jowar, and tender Maize, 

* Marrand * (Heliotropium undulalum ), and ‘ Kullichk * (Cypcrus arenaritts) are 
able to bring about sex-maturity much earlier than others. At Ambagh, 

* Kharzan * (Scricostoma) and ‘Booh* (Acrua) appeared to give much better 
results than at Pasni. 

The results in regard to Jowar and Maize may porliaps be of particular 
Bignificancc, since almost all cases of incipient outbreaks (the* outbreak centres’) 
wore associated with patches of cultivation, especially of Jovrari. 

5. Rhythm of JLocnsl Activity . — A fair amount of attention was paid during 
1933, 1934 and 1935 at Pasni in regard to observations on tliis subject. A note 
on the observations mode so far was propared by Dr. Roonwal and was included 
in the Annual Report for 1935. 

6. In the course of the various experiments in progress at Pasni, records 
„of the duration of the different stages at different seasons, the sex-xatios of the 
.hatchings, the colour of the hatchings, the length of life of adults, the number of 
,egg-inasscs laid by individual females, etc., were made. During 193G, a 
considerable amount of work was done on the development of tho eyo-stripcs 
.among tho hoppers. 

HI.— Biometrical Study of Collections of Locusts. 

Collections of locusts mado, since 1931, by tho looust survey atofi have 
been to a largo extent examined, and notes have been taken for each individual 
looust examined in regard to (1) the Elyfcron/Fcmur ratio, (2) the number of 
eyo-stripcs, (3) tho colour of the hind-wings, and (4) the general colouration. 

1. Tho Biometrical Ratios. — In making a biometrical examination of 
specimens oiSoliistoccrca, reliance has been placed mostly on ijhe Elytron/Femur 
ratio, as it appeared to be most expressive of thophnso characteristics of tho 
Desert Looust. The other ratios employed in tho caso of Loousla migratoria, 
while useful in caseB whore femora have been lost, are not bo expressive and are 
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rather difficult to work out accurate!)', Typical forms of ' gregaria 7 collected 
from swarms found in 1931 have shown E/F ratios ranging from 2 *18 to 2*30, 
while typical * solitaria 7 specimens developing from green hoppers on wild 
vegetation have shown ratios between 1*92 and 2*00, Eatios of an inter- 
mediate character have often been met with among locusts of non-gregarious 
character found in ihc desert, and since the transition from typical gregaria 
to typical solitaria is quite gradual and complete, an arbitrary limit has 
been, for the sake of convenience, placed at 2*05 for solitaria and at 2* 16 for 
gregaria , to mark off the intermediate or Irandem ratios, which would thus fall 
between 2*06 and 2*15 (both inclusive). 

2. The Eye-stripes. — The discovery made by Mr. M. L. Roonwal in January 
1936, of the existence of two types of eye-stripes in the EcseitLocust has proved 
to bo a very significant character in the stud}' of locust populations. Specimens 
collected from swarms have invariably been found to be possessed of C stripes, 
while typical extreme ‘solitaria’ bred in the deserts— especially the female 
ones, have mostly 7 stripes, The forms collected at the time of the great 
incursion of 1935 wore found to have mostly six stripes, and the same was tlio 
case with the pink and yellow forms that migrated into the Pasni * roles * in 
•May 1932. 

A study of the populations found at different parts of the year has shown 
that, as a rule more of the 6-striped forms arc produced in spring and summer 
in Mckran, while more of the 7-stripccl ones arc generated in the Sind- 
Eajputana deserts during the progress of the monsoon. 

While the exact significance of the number of stripes is not yet clear, the 
available evidence may perhaps lead one to associate the number of the stripes 
wich the number of moults passed through in the hopper stage, 

3. Colour of the Hind- wings.- -The colour of the hind-wings has been found 
to be of much help in determining the approximate age and state of development 
of the locust. Hyaline wings arc elmrartcrist ic of n recently fledged generation. 
A light yellow lingo is assumed in about a fortnight under normal conditions, 
and is generally expTcssivc of the onset of adolesr once, while a deep yellow would 
usually denote a state of full maturity. In certain cases, the whole of the 
hind-wing assumes a light pink colour, while in other eases, the colouration is 
restricted to a distinct patch of light or deep mauve, blue or pink at the base of 
tbe wings. This 1ms been found Ui be characteristic of forms undertaking long 
migrations in sunny weather. The development of the pink, blue or mauve 
colour would appear to be due to the prolonged exposure of the hind-wings to 
the rays of the sun during active flight, and this assumption has been to a great 
extent confirmed by the results of certain experiments, wherein one of , the 
elytra oflocusts kept in cages in the open was cut away so as to keep the 
hind-wings of that side exposed to the sun’s rays. In the ease of many of these, 
pink, mauve or blue was found to appear in varying degrees of intensity on the 
exposed hind-wing. v 

4. The Body Colouration. — General observation bus shown that, unless 

locusts happen to be in a state of migration, they tend ns n rule to assimilate 
the general colouration of their surroundings. Forms found in the desert usually 
assume bright stripes, which servo to break the monotony of the ground-colour 
M253IOAR a 
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of their body and assimilate it to the light and shade of the steins of grasses or 
other plants found on the toil. A good many of the solitary locusts found 
among thick green vegetation in Rajputana and Lash el a in July- August weie 
found to have developed patches of faiilv bright green on their body and elytra. 
At a Inter stage, when glasses had dried up, the prevalent general colouration 
of locusts was n hay-brown. Specimens found on nony toil were generally 
noted to possess a dark brown colour. 

When the examination of all the available collection of locusts of past 
years is completed, it is anticipated that a study of the results would yield 
valuable information in icgnrd to the details of locust developments in the near 
past. 


TV.—* Study of Old Rlcouds. 

During the last six years, all available records relating to locust activities 
in the past within the areas of Rind, Baluchistan, Rajputana and Bombay have 
been examined and extracts taken for study. As far as possible, rainfall data 
for various areas of N. TV. India affected by locusts have also been collected 
for the past years. 

The information thus accumulated has been studied as far as possible and 
the results may be considered under the follow inc heads: — 

(1) Locust activities within the Indian area during the last cycle of 
192G-1931, (2) Correlations of Meteorological data with recorded locust 
movements during 192G-1931, and (3) Locust developments of rears prior to 
192G. 

(I) The Great Cycle of 1926-1931.— All available information relating to 
this cycle for the areas of Rind, Rajputana, Baluchistan and Western Lidia 
States hns been classified chronologically and the data concerning the movements 
and activities of locust swarms have been mapped month by month, and as far 
as possible correlated with available meteorological data for these years. Data 
in regard to the other areas of North-West India, viz., Punjab, North-West 
Frontier, United Provinces and Ccnnal India have been studied by Khan 
Bahadur Afzal Hussain, I. A. S., formerly Locust Research Entomologist to 
the Imperial Council (1930 — 1933). 

From the information gathered in regard to the areas of Rind, Baluchistan, 
Rajputana and Western India States, the following inferences may be made. 

1. One of the centres from wliieh the last great infestation of 192G-1931 
originated would appear to have been tbe piovincc of Mclnran, tbe main factor 
that led to its development having been tlfo heavy and widespread rainfall of 
January 1926 inducing extensive breeding of locusts on the coastal u rck” 
breeding grounds and leading to their subsequent concentration in certain 
* outbreak 1 areas in the interior of Melnran, such n« Kulanch. The subject has 
been dealt with in some detail in a paper published in the Indian Jl. of Agri- 
cultural Science, HI — part 5, October 1933 — “Mokran — Possibly the 
Country of Origin of the Great Locust Invasion of Sind in 1926 ”, 
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2. The initial concentrations produced in June from the * outbreak centres * 
in Kulanch — and probably also from similar sources further west in Iranian 
Mckran— had jiresumably migrated during June, July and August probably 
partly as small swarms and paitly as individual locusts as had happened in 
1935, into Sind and Ilajputana deserts. The very favourable rainfall of 1926 
monsoon had evidently served to induce rapid breeding and to bring about the 
formation of the huge swarms, which spread south, west and north in the autumn 
of 1926. 

3. The western swarms probably penetrated far into Persia and formed 
the main source of the infestation recorded in the spring months in the Persian 
area in 1927. 

4. During Dccembor 1926 and January 1927, swarms did not show much 
activity and probably over-winteied wherever they were overtaken by cold 
weather. Witliin Indian limits, the following areas, viz t) the greater part of 
southern Baluchistan, parts of Sind, and south Punjab and the plain of 
Kachlri, evidently functioned as over-wintering areas. In February 1927, 
•the swarms became active again and laid eggs wherever rain had fallen. There 
was considerable egg-laying in Mekran, and from March onwards the swarms 
began to move gradually north and north-east into the uplands of Baluchistan, 
ultimately reaching the farthest and highest valleys, such as those of 
Quetta-Pishin and Toba Achakzai, in May. Considerable egg-laying occurred 
in these regions. 

5. Locusts of the new generation were ready to fly by May in the lower 
valleys and about a month later in the upland areas. The swarms gradually 
moved eastwards into Sind, Punjab and Ilajputana by June- July. Breeding 
commenced in August after the fall of the monsoon rains in the desert areas of 
Tlur-Parloir and Ilajputana. 

6. The adults of the new generation were ready to assume flight at the end 
of September and duriug October, and moved in general in a western direction 
into Baluchistan during November and December 1927. 

7. Over-wintering occurred in parts of Sind and southern Baluchistan, as 
in 1926. 

8. During the years 1928, 1923, 1930 and 1931, the activities of the swarms 
more or less resembled those of the year 1927. During the months — February 
to June, the swarms bred in the winter rainfall areas in Baluchistan, the 
volume of the breeding and the localities affected, in particular years, being 
determined by the amount and the distribution of rainfall in the different 
areas. Dining the months of May, June and July, a migration of the new 
generation of locusts tool: place from the places of breeding into Sind, Punjab and 
Rajputana. During the monsoon months, summer breeding occurred in these 
areas wherever good rainfall was recorded, and the swarms that resulted 
therefrom flew either eattwafds into Central India, or southwards into the 
Kathiawar States, or tveUwanls into Baluchistan. 

9. Since the flights to the cast or to the south do not lead the locusts into 
regions where further breeding is possible these are of little consequence. It 
is the west-bound flights that take them to regions where further multiplication 
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can take place and tlius help the infestation to continue from one year to 
another. The records show that wcstwaid movements did occur during the 
years 1920. 1927, 1929 and 1931, and that the west-hound flights were parti- 
cularly strong in 1929, while in regard to the yeare 1928 and 1930, thde have 
been no indications of westward movements. 


10. The continuance [of a locust infestation, once it starts, would appear 
to he dependent on the ability of the locust swarms to transfer themselves 
from areas of winter rainfall to those of summer rains, and wee vena, at the 
right time, so as to be able to pa^s tlixough two generations during the year, 
and its decline is probably to bo attributed to the failure of rains in one or other 
of the breeding areas and the consequent failure of breeding.^ 

11. The decline of the last locust cycle is probably due to a combination 
of several unfavourable factors. In spite of heavy multiplication in the summer 
of 1930, there was an absence of west-bound flights in tlm autumn of 1930, 
so that the swarms found in Baluchistan in the spring of 1931 were of com- 
paratively small dimensions, end the spring breeding of 1931 was, therefore, 
somewhat limited* Though the resulting pink bwunns migrated into Sind, 
Punjab and RajpuUna, m «fuue*JuIy, thcic was no breeding in Sind 
and Lnsbela, and except in the Knjpntrma area whore* heavy rainfall was 
followed by considerable breeding, there urn little multiplication even in 
Punjab and United Provinces. Wc&twaul flights occurred in the autumn of 
1931, but owing to a total failure of winter and spring Tains in 1932 in 
Baluchistan, locusts could not breed, with the result that the infestation 
practically camo to an end. 


(II) Correlation of Meteorological Bata .— Some attention was paid during 
1935 and 1936 to the correlation of meteorological factors with the recorded 
data of locust activities during the last great locust cycle. 

First among the problems relating to locust movements is the determi- 
nation of the factors that impel large bodies of locusts bred in a particular 
rain-belt to fly large distances to reach a different region of rainfall for purposes 
of breeding. Apparently it would hcem as if the swarms were migrating from 
n zone of low humidity in order to reach another of high moisture content, 
but it is somewhat difficult to imagine how locusts could orient their flights to 
reach a region of higher humidity situated hundreds of miles away. 

"While examining the various daily meteorological data recorded in the 
Indian Daily Weather Ecports for different years relating to the areas of summer 
and winter rainfall where locusts usually breed, it was noticed that, at the 
close of the seasonal rains, there is often a sudden rise in temperature and 
a simultaneous fall in atmospheric humidity, generally accompanied by a 
change in the seasonal direction of the winds. Some of these areas usually 
develop into zones of high saturation deficiency, in which owing to the high 
soil surface temperatures and the low humidity, locusts apparently find it 
difficult to live. Such dry hot areas are found developing in low basins, such 
as those of Kharan and Chngai in western Baluchistan and those of Bampnr 
and Scisfcan in Iran, from May onwards. Dry scorching winds generally 
from a north-west direction arc, moreover, prevalent in these areas for nearly 
four months in the year. Along the coastal areas of Mekron and Sind, on the 



45 


contrary, the cool south-west breeze establishes itself from April onwards, 
and in May- June it strengthens in velocity and duration and penetrates far 
inland in eastern Baluchistan and north-west India. In their efforts to flee 
from the interior areas of intense aridity* the flying locusts, sooner or later, 
reach the S. W. cuirent and would appear to be carried by stages into the 
interior of north-west India, The progress of their flights apparently comes 
to an end only*" when they come into contact with the conditions of high 
‘atmospheric and soil humidity brought about by tho fall of monsoon rain- 
fall 

Similarly, in the Rajputana desert areas, soon after the south-west 
monsoon withdraws aboxit the end of September or in October a period of bright 
and cloudless days follows, bringing about a sudden rise in temperature and 
n fall of humidity, and causing the development of a zone of high saturation 
deficiency. Locusts would appear to take advantage of the prevailing winds 
at the time and flee from such conditions. If the south-west winds still persist, 
the locusts would be carried towards the east or the north-east, and if 
north-west winds prevail, they would reach Kathiawar, and if north-east 
winds, which normally characterise the autumn period in the desert area, 
develop, u westward movement would ensue. Tho development of west- 
bound flights or their absence in particular years would, thus, appear to depend 
on whether the usual change in the direction of winds from the south-west 
to the north-east set* in early or late in the autumn. 

Secondly, a great deal of attention was paid during 19116 to the study of 
the correlations of the directions of recorded locust movements and the wind- 
directions noted in the Indian Daily Weather Reports, This work was, how- 
ever, much handicapped by tho fact that in n good many cases the time of 
occurrence of the flights is not known, while the wind-directions shown in the 
Weather Reports are referable to observations made at 8 A. M. As is w r cll- 
knowit* the winds noted in the afternoons may often bo totally different in 
direction from those noted in the mornings. Again, in many instances, there 
arc no records of wind data for the places wiierc locust flights had actually 
occurred, and the probable directions am be inferred only by studying the data 
for tho nearest recording stations. Even making allowance for nil these 
various handicaps, it 1ms been generally found that tho flight-directions arc 
remarkably coincident with the wind-directions. Such a coincidence w f as 
specially noticeable in the case of certain flights recorded in Junc-July 1930 
in the United Provinces. During May and the first half of June 1930, the 
movements w*crc from w f cst to oast in accordance with the prevailing wind 
directions at the time and the mvarms had by June actually penetrated into 
Bihar/ but by the second fortnight of June, with the development of the 
monsoon cm rent from the Bay of Bengal, the direction of flights w t os reversed 
and r thc eastern half of the United Provinces was clcor of locusts by tho end 
of July. 

Thirdly, in general, the orcunence of heavy oviposit ion w*ns almost always 
to bo found to be correlated will* heavy rainfall and an absence of breeding 
with the failure of seasonal rains. 

(Ill) Locust Invtmons prior to 1926 . — A vast mass of data has been 
gathered from all available sources, m linly season reports published in tho 
Gazettes of various provincos and various Diaries and periodical reports. Tho 
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data have been classified chronologically after extraction, and have been 
cursorily studied. They await detailed examination and mapping, and 
correlation with meteorological data. 

Of the above, the data extracted from the Sind Official Gazette in regard 
to locust occurrence in Sind from 1872 onwards have already been carefully 
examined and correlated as far as possible with the available data for Sind, 
Rajputana and Baluchistan A graph has been prepared, from which it would 
be seen that there have been in Sind, during the last 66 years, i.c. t from 1869 
to the present time, 4 main cycles of locust infestation lasting 6 to 18 years, with 
intervals lasting 4 to 7 years, and also that every year there had been flights 
of swarms from Baluchistan into Sind during May, June and July, while 
during the autumn the movements were in the reverse direction, i.c., from the 
desert areas in the east to the Baluchistan area to the west of Sind. With the 
valuable information collected in regard to the activities of locust? during the 
current non-locust period, it should be possible to reconstruct the past history 
of the previous invasions to a great extent. 

Data available for the Punjab from 1869 to 1923 (kindly supplied by the 
Punjab Government Entomologis ), and for Bombay from 1869 to 1931, and 
for Rajputana and Baluchistan from 1890 onwards, have been cursorily 
examined, but await a detailed study. 

From the data extracted for Bombay, information regarding the past 
activities of the Bombay Locust (Palanga succwcta) from 1870 to 1926 has 
become available for detailed study. 

V. — Some Practical Issues or the Present Work. 

In regard to the practical issues arising from the research work now in 
progress, the following statements may be made. 

1. With the present fuller knowledge of locust migrations, and the 
migration routes, it would be po33iblc, in the event of another infestation 
developing, to prognosticate with a fair degree of accuracy whore attacks of 
swarms might be expected, so as to enable the provinces concerned to be 
prepared for the invasion beforehand. 

2. Since swarms developed in Iran, and possibly even in Central Asia, 
may be expected utlimately to reach India during summer, and since also 
those bred m Sind and Rajputana deserts can reach southern Iran during the 
autumn and winter months, the need of international co-operation for fighting 
the pest cannot be emphasized too strongly. 

3. In regard to the primary breeding grounds and the * outbreak centres 
there is little doubt that a great many of them do occur within Iranian limits 
just as they occur in the Indian area. Since the solitary locusts also have 
been found to be able to migrate long distances, it is evident that there is an 
intimate connection between the India Desert aieas and the coastal * reks * 
of British Mekran and Southern Iran. If, with the object of arresting the 
initial infestations and thus of nipping the evil in the bud, it is proposed to 
taclde the f outbreak centres as they develop, the experience of 1935 would 
show that, for a successful achievement of that end, an intimate co-operation 
of efiort is indispensable between .India and Iran. 

T. R AMO KAKDRA RAO, 

- # Locust Research Entomologist , Karachi , 
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Statement A.-I. 


Sind-Rajfutana Area. 


No. 

Duration of Tour. 

Personnel touring. 

Districts visited. 

Routes followed. 

1 

2nd to 18fch De- 
cember 1035. 

Mulkraj, Fieldman 

Bikaner, E. Jai- 
salmer, Jodh- 
pur. 

Sonpalsnr, LunloiranRar, 
Kalnsar, Pugal, Jodlia- 
sar, Barsilpur, Chnran- 
v- ala, Nokh, Plmlodi, 
Barmer. 

2 

2nd to 18th De- 
cember 1935, 

DcoldFTnndan, Field- 
man. 

E. Jnisalmcr, 
Bnbnwalpur, 
Jodhpur. 

Cliinnu, Rachandwnla, 
Bijnot, Nawakot, 

Derawar, Ahmcdpur 

East, Dora Nawnb, 
Phaloth. 

3 

6th to 3 5th De- 
cemlior 1035. I 

Girdhari Lai. Field, 
mnn. 

Tharparkar * * 

Nawapum, Kantio, 

Chcllnr, Mohor, 

Bhorreio. 

4 

llth to 13 th Do- 
comber 1035. 

Asaram, Fieldman. * 

Shoo 

Shoo. 

5 

10th to 20th De- 
cemlxT 1035. 

Mr. D. R. Blmtia 
and Mulk Raj, Field- 
man. 

Malian \ 

i 

! 1 

Hamper, Utnrlai, Baitn. 

6 

17th to 24th De- 
cember 1035. 

Girdhari Lai, Field* 
man. 

Tharparkar, Mftl* 
Mm. 

Ghapur Khosa, Gadra 
Road, Bnrmer, Khisar. 

7 

11th to 19th Janu- 
ary 1930. 

Mr. D. R. Bbatin 
atul Girdhari Lai 
Fieldman. 

Tharparkar . , 

1 Gadra Road, Khisar, 
Chaehro, Chapur Khosa, 
Gadra Road. 

8 

15th to 30th Janu- 
ary 1936 

Narayan Behan, 
Fieldman. 

Bikaner 

i 

Udrasnr, Punrasar, Lun- 
, karansar, Motosar, 

Rojn, Pugal, Bandra- 
tvala, Bikaner. 

a 

19th to 20th Janu- 
ary 1930. 

Girdhari Lai, Field- 
man. 

Tharparkar .. 

1 Gadra, Khnrrj, Pamo, 
Kantio, Chellar. 

10 

5th to 18th Feb- 
ruary 1036, 

Mr* D. R. Bhatia .. 

i 

Jodhpur, E. Jai- 
salmer, Bikaner. 

Phalodi, Nokh, Rardar- 
shahr, Iiatangnrh, 

Bikaner. 

11 

12 th to 28th Feb- 
ruary 1936. 

Devki Nandan, Fiold- 
man. 

Jaisalmor, Jodh- 
pur, 

Awu, Tarana, Molmngarh, 
B.isaiipir, Sodlmkhor, 
Chandsar, Sihnr, Pha- 
lodi. 

12 

13th to 14th Feb- 
ruary 1930. 

Mohd. Taj, Fieldman 

Tharparkar , , 

Gadra Road, Khisar, 
Chaehro* 

13 

18th to 27th Feb- 
ruary 1930, 

Girdhari Lai, Field, 
man. 

Tharpaikar , , 

llavat o-tar, G un di, 

R uvatsar, Charnor, 

M 1 

22jd February 
to 6th March i 
1930* 

Mr. Dr. R. Bhatia 
with Mulkraj upio 
Chamor later Qir- 
dhari La], Field- 
man* 

Mallani, Tlmr* 
psrkar. 

Balcra, Chohtan, Dedu- 
ct, Charnor, Chaehro, 
Chaptir Khosa, Gadra 
Road. 










52 


No I Duration of Tour. I Personnel touring Districts \ lHtcd Routes followed. 


1 6 20th February to 
4th March 1030 

16 1st to 18th March 
1036 


Mulh Raj* Fieldmnn Mall&m . Ralmar. Nilsar Barmoi 


Naraynn Rchari, Bikaner . Rnn^i«yu, Jaitpur, Hardn* 
Ficldman wnb, Rnwnt'iftr, Nohiu, 

Jabiftf-ar, Rem, Khinwn 
anr. 


17 6th to 11th March 

1936 

18 13th to 23rd 

March 1936 

19 24th March to 9th 

Apnl 1930 


Girdhan Lah Field- Thnrparkar 


Shanti Sarup, Tield Jaisahncr 


Pcslinwan Singh, Bikaner 
Fieldmnn 


20 26th March to 4th 
(a) Apnl 1936 


20 3rd to 4th April 

(6) 193G 

21 6th to 2fith Apnl 

1936. 


22 13th to 29th Apnl 
193G 


23 4th May to 4th 
Juno 1936. 


24 6th to 25th June 
1936. 


26 19th to 2Gtli May 
1936. 

26 2nd to 24th Juno 
1936. 


Dr. S Mukerp, Mr Iharparkar 
D. R Blrntm, Gir- 
dhnn Lai, Ticldinan 

Girdhan Lai, Fieldmnn Thnrparkar 
Mohd Taj, Ticlduinn Tlmrpnrkar 


Mr. D. R. Bhntia Jodhpur* JnmL 
and Devhi Nandan mei 
Fieldmnn. 


Mr. D. R. Bhntia Balmwnlpur. 
with Devkinaudan Dcm Ghnzi 

upto Bikaner and Kltan* Bikaner 

Naraj an Behan 
after 

Girdhanlnl, Fieldmnn Tharpnrknr 


Devkmandan, Field- Jaibalmer 


Gadrn, Puma 


Charanwnla, Barsilpnr, 
Mmkasnr, Girasar 

\d«pr, Punrnsar, Jam&ar, 
Knla**ar, Motignrh, 
FurcI, Rom, Anup 
$reih. 

Gndra Ittmd, Dalhi, 
rimchio.Kantio TJnuir- 
hot* CM or 


Kant io. 
Chachro 


Bhoreclo, 


Mohd. Taj, Ficldman Thnrpnrkni, Mai- 
lam 


27 2nd to 17th June 
1930. 


Peihaunri Singh* Bikaner 
Ficldman. 


Xoopat-jo par, KIioIto- 
par, Gadrn, Chapur 
Klio-a, Chachro 

Phalodi, ‘Kokh, Aw ii, Tai 
ana,, Mohnngarh, 
Hnunra* Dovikot, Bar- 
mcr 

Snmn^nta, Dera Chazi 
Khan, Bikaner, Kalnsar, 
Pusal, ltojri, Amipparh, 
Kohnr* Sahwa, Ivhin* 
wa«nr. Sardamhahr. 

Cl ellar, Mithi, Pdorce 
Smgnlo, Diplo, Bhakno, 
BlnniKot, binjoro Got, 
Chachro. 

Phalodi, Sidan, Girasar, 
]S.okh 

Ha\atjotur, Ghombari, 
Gundi, Snrli Dhon* 
mana, Gura, Mnlpura, 
Mnwrt Banner, Bn- 
tu Gadrn 

Sujanrerh, Band n a, 

Jasmaar, Surpjra, Bika- 
ner, Punra^nr. Ud- 
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1 

No 1 

1 

I 

1 Duration of Tour. 


Routes followed 

i 

28 I 

i 

3rd to 27th June \ 
1930. 1 

1 

! «SIianti Snrno, Taeld- 
1 man. 

| 

1 

Jnl^lnicrt Jodh- ! 
pur. 

Choyan, Lathi, Mula no, 
Yinioni Rama,. Khudi, 
Phulm, Gum, Lnkba, 

| Slav, Banner, Phalodi. 

29 

i 

I2th to 20th .Tune 
1030. 

Mulhmj, Ficldmau 

Khairpur 

Kot Dip, Sorah, Than, 
Ahro, Bhirin Road 

30 

22nd Juno to 1st 
July 1935. 

j 

Mtilkraj, Field man 

i 

t 

Bahnwalpur . . 

Alimndpur East, Dora- 
Mar, Chnchran, Jajjab, 
Abbasnn. 

31 

22nd to 28th June 
193G. 

Peshawari Singh, 
Fieldman. 

Bikaner 

Bhimsnr, Bikam«ar t 

Adasar, Sardarshahr. 

32 

2 Uh Juno to 4th 
July 1935. 

L. 11. E„ Mr. D. R. 
Rlintm, Girciiinri j 

Lai, Fieldman. 1 

i 

Tharparkar . . 

i 

Gadra, Dalhi, Chnchrp, 
Cheliar, Mithi, Nowa- 
kot. 

32 

(6) 

3rd to lGtb Julv 
1930. 

Girdhnri Lai, Field - 
mnn. 

Tlmrparkar . . 

Nnnakofc, Diplo, Bhakno, 
Islamkot. Sonalho, 

Chaehro. 

33 

I At to 25th July 
1930. 

Devkinmidan, TipIcI- 
man. 

Jmanlmer 

Giraw, Mnnkasar, 

Bhrsdpur, Ranjitpur, 

Jolmrala, Rahim ala. 

Bahia, Nihmhi. 

R inignrh, Blmdasar, 

Jama liner. Mohnngarh, 

Tanum, Amid, Kokh. 

31 

1st to 22nd July 
1930. 

Pcshawari Singh. 
Fieldman. 

Bikaner 

SonpaMr, Lunkaransar, 
RnjnMir, Motiparh, 

Ptig&l, Rojri, Anup- 
garb, Sampsar, Rni- 
smgh Nngar, Sri 

Gangs Nucar, Nohar, 
Sahara, Buchaaaa*. 

35 

0tb to 17th July 
1930. 

Mr* D. R.. Bhatia, 
Mulkraj, 

Fieldman. 

Knchhi (Kalat) 
Dadu (Sind), 

i 

Bellpat, Blmg, Shikarpur 
(Knehi), Grind am a, 

Dadu (Knehhi), 

Kutlal, Dadu (Sind), 
Join. 

3G 

20th to 31st July 
1930. 

Mulkraj, Fieldman ! 

j 

Khairpur, Suk- 
kur. 

Bhim JSo id, Akro, Thari, 
Sornli, Mnmro, Rohri. 

37 

24tli July to 2nd 
August 1930 

L.Pv.E.Mr.D.R. 
Bhatia, DovLiimn- 
danupro Gira*ir. 

Jodhpur, E. Jai- 
salmer, Biknner. 

Phalodi, Kokh, Girasar, 
Sri Kolayntji, Sardar- 
shahr, Rattangarh. 

37 i 

W j 

20th July to 13th 
August 1030. s 

Derkinandan, Field- 
man. 

E. Jnmlmer, 
Jodhpur. 

Ginmnr, Manka«*nr* 

Bamlpur, Charanuala, 
Kannsar, Phalodi, 

38 j 

| 

2nd to 13th August ] 
1030. * 

? i 

Ginlhari Lai, Field- 
man. 

Tharparknr, Mai* 
lorn. 

1 

» 

1 

f flayatjo-tur, Gundi, 

j Sum a. Dhorimana, 

Snnaaara, Sarli, 

* Barmer. 
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No. 

Duration of Tour 

! 

Personnel touring 

Districts visited. | 

Routes followed. 

30 

I4th August to 

4 th September 
1036 

Sir D. R. Bhatm, 
(Girdhnn Lai npto 
Chachro. Molid Taj 
after tlmt) 

Sbco, Mntlani. 
Tharparkar 

Shoe, Cholitan, Dcdusar, 
Charnor, Chachro, 

Khiwir, Gadra, 

Barmor. 

39 

(<0 

5th to 11th Sep- 
tember 1936 

Mohd Tej, Tield 
man 

Thnrparknr • . 

I 

Gadra, Kharn, Pama, 
Kant 10 

40 

4th August to 

2nd September 
1036 

Peshauan Singh. 
Fieldman, 

1 

Bikaner • 

Sonp ilsar, Kamisar, 

M&hnjan, Lnnkaransar, 
Kalasnr, Motigarh, 

Pugal, Amarpura, 

Motawatan, Gajner, Sn 
Kola\ atji. Nal, Bikaner, 
Knnasar, Napasar, 

Sajanunsi, Bambu, 

Sujangarh, Rattan - 
parh 

41 

17th August to 
7th Soptcmber 
1936 

Slmnti Snrup. Fickl- 
mRu < 

Jamlraei, Jodh- 
pur. 

i 

Baru, Chojnn, Lathi, 

Pokaran, Untwala, 

Bamora, Oaian. 

Lohau at, Chila, 

Phalodi 

42 

1st to 19th Sep- 
tember 1936. 

Khushi Mohd , 

Fieldman. 

Karachi, Dadti, 
Larknna 

Jhimpir, Tli.ino Bulo 
Klmn, Kotri, Sehunn, 
Dadu, Join, Phulji, Lar- 
knnn, Akil. Kambar, 
Kararhi 

43 

3rd to 8th Sep- 
tember 1930. 

Mu 1km] f Fieldman 

Bnhawnlpur . . 

Ahmad pur East, Dorawar. 

41 

(«) 

0th to 19th Sep- 
tember 1976 

Air D R. Bhatio. 

L R E from Bika- 
ner, Devkinnn- 
dan from Nokb to 
Kolayatji, Narajnn 
Beliari from Snrdnr- 
shnhr to Bhatinda 

dodhpur, E. Jai 
salmcr, Bika- 
ner, Patiala 
State 

Phalodi, Nokli. Girasar, 
Sn Kolayatji, Bika- 
ner, Surdnmhahr, 

Sonpalsar, Malkisar, 

Mahnjnn, Suratgarh, 

Bhatinda. 

44 

(*) 

12th September to 
13tli October 

1936 

Dovkinandnn, Field - 
man (Sir. D. R. 
Bhatia also at 

Bnitu) 

Bikaner, E. Jai- 
ealmcr, Baha- 
ualpur, Deri 
Ghazi Khan, 
Jodhpur. 

Kolaiatji, Guru, 

M mknsar, Barsilpur, 
Rukanpur, Dharibut, 
Mithra, Derauar, 

Ahmadpur East, Dera 
Ghazi Khan, Banner, 
Bnitu, Jodhpur, 

Osian, Bohan at, Pha- 
lodi. 

44 

(=) 

20th September to 
9th Octobei 

1930 

Nnrayan Behan, 
Fieldman. 

Tatiala State, 
Hi«>sar, Bikaner, 

Bhatinda, Rnnmn, Bara 
Gudim, Sirsa, Bhnttu, 
Adimpur Mandi, His- 
s'll, Sadulpur, Tchsil 
Btndra, Nohar, Sahwa, 
Buohau as 

45 

13th to 19th Sep- 
tember 1936. 

Mulkraj,. Filedman 

Khairpur 

Bhiria Road, Akro, Than, 
Sorah,* Kot Diji. 
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No. Duration of Torn. Personnel touring. Districts visited. 


46 16th September to Mohd Tnj, Fieldman Thnrparkar .. 
13 th October 

1936. 


47 21st September to Mulkraj, Fieldman Khuirpur, S. 

12th October Jaisalmei Shoo. 

1930. 

I 


Routes followed. 


Misree Shah, Pilo-jo-tur 
V irav ah , Jliangro, 
Tblaxnlcot, Bhnkno, 
Diplo, Singnlo, Mi tin, 
ChelJar. 

Sorali, Bovato, JRatnahu, 
Angsoi, Sanchoi, Wan* 
ki-Khui, Santrahu, 
Mn3^ajlar, Serar, Laklm, 
Shco, Banner. 


48 16th October to 
10th Novomboi 
1930. 


49 10th October to 
12th November 
1936. 


60 16th October to 
13th November 
1936. 


51 19th to 31st Octo- 
bor 1930. 


62 5th to 12tli Nov- 
ember 1930. 


63 16th to 24th Nov- 
ember 1036. 


54 16th to 26tli Nov- 
ember 1936. 

63 18 th to 24th Nov- 

ember 1930 

66 10th to 27th Nov- 
ember 1930 


Nar.iynn Behan \u<U 
Mr, D.R. Blmtia 
from 2nd October 
1930 (*>., Mnlmjan 
to Rattangarh). 


Girdhnnlnl, Field- 
man with Mi. D. R. 
Bhniia from 17 th — 
281 h October 1930 
(t.c. Gadra to 
Umorkot). 

Shanti Samp, Field - 
man. 


Mulkraj, Fieldman 


Mulkraj, Fieldman 


Mr. D. 1<* Bhatia 
and Mulkraj, Field- 
man. 

Gtrdhnrilftl, Field- 
man. 

Shanti Samp, Fiold- 
man. 

Narayan Bohari, 
Fieldman. 


Bikaner . . Rattangarh, Sujangarh, 
Snndwa, Jasrasar, 
Surpura, Bikaner, 
Bnndra v aid, Surusar, 
Pugal, Rojri, Anupgarh, 
Suratgnrh, Mahajan, 
Lunkaran&ar, Malkisar, 
Sonpalsar, Sardar- 
shahr and Rattangarh. 

TJmrparkar . . \ Baunoi, Gadra, Khisar, 
Chnchro, Kantio, 

Umarkot, Clmrkari, 
Ghellar, Mithi, Islam* 
kot, Erinalo, Chaohro. 


E. Jaisalmcr . . Girasar, Mankosar, 

Bnrsilpur, Ranjitpur, 
Joluuala, Rohirwnla, 
Bahia, Sultana, Rum* 
garli, Bhadasnr, Jaieal- 
mer, Hamira, Mohan - 
garh, Tnrnna, Awai, 
Nokli 

Mallaui . . Balcra, Chohtan, Rabnsar, 
Dhomnana, Gum, 
Malpura. 

. . Bnitu, Balotra, Makalsar, 

Jalor, Bhinmal, Rani- 
war a, 

Jodhpur, E. Jai* Phalodi, Nokh, Girasar, 
snlmer. Sidan. 


Thnrparkar . . Clmmor, Katahur, Kharee, 
Farna, Kantio. 

E. Jaisalmcr, Baru, Lathi, Pokaran, 
Jodhpur. Phalodi, Nokh. 

Bikanci . . Buchawas, Sahwa, Nohar, 
Clmru. 
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Statfment A.-II. 
Mchan Aica. 


Serial 

No. 

Duration of Tour 

1 

i 

j Personnel touring. 

Districts 

co\ercd. 

\ 

| Routes followed. 

/ 


Ptshvl an -J\ iram - 







S untsar Area 






1 

4th to 10th 

ricldman 

Mohd. 

Pishukan Area 

Gwadar, 

/ 

Pishukan, 


December 1936 

Sharif, 



Jiwani, 

Gabd, 






Suntsar, Gwadar. 

2 

16th to 19th 

Survey 

Assistant 

Do. 

Gwadar, 

Akara, 


January 193G. 

Mr. R. XJ. Butt anti 


Kunar 

Clmh, 



Ficldman 

Mohd. 


Pi^liukan 

Jiwani, 



Sharif 



Gabd, 

Suntsar. 

3 

12 th to 18th 

ricldman 

Mohd. 

Do. 

Gwadar, 

Pishukan, 


February 1936 

Sharif 



Jiw ani, 
Suntsar 

Gabd, 

4 

10th to 1 7th 

Ficldman 

Mohd. 

Do 

Gwadar, 

Suntsar, 


March 1936. 

Slinnf 



Gabd, 

Jiwani, 






Pishukan, Gwadar. 

a 

8th to 14th 

Ficldman 

Mohd. 

Do. 

Gwadar, 

Snntsar, 


April 1936. 

Shanf 



Gabd, 

Jiwani, 






Pishukan, 

Akara, 






Gwadar. 


6 

7th to 12th May 

Ficldman 

Mohd. 

Do. 

Do. 



1036 

Shanf. 





7 

10th to 15th June 

Ficldman 

Mohd. 

Do 

Gwadar, 

Akara, 


1936. 

Shanf 



Pishukan, 

Jiwani, 






Gabd, 

Suntsar, 






Gwadnr. 


8 

6th to 12th July 

Tieldman 

Mohd. 

Do 

Do 



1936. 

Tu flail. 





9 

7th to 11th 

Ficldman 

Mohd. 

Do. 

Gwadar, 

Suntsar, 


August 1936 

Tuffail 



Gabd, 

Jiwani, 






Pishukan, Gwadar 

10 

6th to 12th 

ricldman 

Mohd. 

Do 

N Do. 



September 1936. 

Tuffail 





11 

8th to 15 th 

Tieldman 

Mohd. 

Do. 

Do 



October 1936 

Tuffail 





12 

7th to 14th 

r lddman 

Mohd. 

Do. 

Gwadar, 

Suntsar, 


November 1936. 

Tuffail. 



Gabd, 

Kalatu, 






Jiwani, 

Ganz, ’ 


Ormara -JZalmat 




Pishukan, Akara. 


Area . 






13 

9th to 25th 

Fieldman 

Abdur 

Ormara Area . . 

Pasm, 

Rumra, 


December 1036. 

Rahman. 



Gozechali, 

Kalmat, 






Zat, 

Knrmani, 






Ormara, 

Maniji 






Kaur, 

Pmkalat, 






Had, Chad, Ormara 






Hill, Basole, Makola, 






Buzi, Rumra, Pasni. 

14 

14th to 31st 

Ficldrann 

Abdur I 

Do. 

Do. 



January 1930. 

Rahman. 

1 









SoTlflt 



Districts 

Xo 

Duration of Tour. 

Personnel louring. 

co\ ered. 


Ormn m* Knhnat j 


7 tli to 171U 

February 1030. 


Survey Assistant 
Mr. it. U. Butt and 
Fieldman AUlur 
.Rahman. 


Ormarn Arc* 


1C lOiVi to 25th Fieldman Abdur 
March 1936. Rahman. 


17 13th April to Fieldman Abdur 

1st May 1036. Babaian. 

18 14th to 26th Fieldman Abdur 

May 1936. Rahman. 

19 12th to 22nd Survey Assistant 

Juno 1936. Mr. Rashid Ahmed 

and F'lcldman 

Yaqub, 


20 10th to 26th Fioldmau Bu«*hambcr 
. July 1936. Nnth, 


Pftsni, Rum ns 

bfinuri Chnh t Garo 
Chah, Knlniut, 

Makola, Bn/i, 

Bnhole, Kurmaui, 
lCaurlclak. Ormaro, 
Pirikulat, Had, Chad, 
Maniji Knur, Onnara, 
and thence by stea- 
mer to Pash i . 

Pasni, Rumra, G*ao 
Clmh, Kalnmt, 
Rnzik, Znt, 

Kurmnni, Ormam, 
Maniji K&ur, 

PmkaHt, llerl, 

Chad, Baso)**, Mnk»l&, 
Rumra, Pawn. 


Pasni. 

Rumra, 

Kalmat, 

Zat 

Jvandolak, 

Prr*kfilat, 

Chad, 

Bn sole, 

Buzi, 

Poem. 


Bmnyoli, 

Gazechah, 

Ilczak, 

Kurraaui, 

Ormans 

Had, 

Ormara, 

Mnkola, 

Humtfl, 


Pusm, II nun, 

KdtU'tt, Z \\ 

ivimr, H.tl, 
OmcX I’mkfilut, 

Resale, Mukoja, 
Huuup. 


21 12th to 26th Fieldman Basham- 

August 1936. her Xath. 

22 17th September Fieldman Bnstmm- 

to 1st October. bcr Xnlh. 

23 18th October to Fieldman Bashnm- 

lst ‘November 1930. b <?r ^atls 

* 

24 loth to 27fch Fieldman Basham- 

No\ ember 1936. bu* Katli. 


^oJICAH 
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f'l'M 1 1 1 

No Duration of Tour* 



Disti ict«. 


Pcn-onncl touring. 

co\ crcd. 

i 

Routes followed. 


Tvrhnt -Panjyvr- 
Kolu o Arm*. 


25 1st to 7tli Fuldman Khushi 
December 1035. I Mohd. 


20 


27 


28 


20 


So 


31 


32 


iSth to 281h 
December 1935. 


5th to 10 th 

February 1036. 


13th March to 
3rd April 1930* 


15th to 30th 
April 1936. 


22nd Mar to 4th 
June 1936. 

11th to 28th 
June 1936. 


Stb ■ to 24th 
July 1936. 


A blatant Entomo- 
logist Dt. lloomwil, 
bmu) Assistant 
(Mr. R««kid 
Ahmed) 


Fieldman 

Mohd. 


Khubhi 


Fieldman 

Molid. 


Eh u si u 


Fieldnmn 

STohd, 


Fieldman 

Mohd. 

Fieldman 

Mohd. 


Klmshi 


Khushi 


Khushi 


Panjgur r Buloda 


Kecli Area 


Keeh, Bnteda, 
Parom* 


Kolva, Panjgur 
Buled& r 


Kech-Buleda 


Kech — Buleda 


Kolwa, Panj* 
gmy Buleda. 


Fieldman 

Smgh. 


Naurata . Kech-Buleda 


Panjgur^ Khudahadan 
Jraf, Tliana Daragh* 
Shukrak, Kirk» 
Bultda, Turbat. 


Pasni, Ghulamani 

Bent. Pjdarak, 

Turbat, Kasirabad. 

Shashtnl, Turbat, 

Pasm. 


Turbat, Kasirabad, 
Tump. Alnnd, 

Aspikan, “Wnbai, 

Purchman, SmgiBi, 

Sanp&rom, Dordu- 

rnagh. Bultda, 

Turbat. 


Turbat, Sami, 

Hoslmb, Rodkhan, 

Chambnr Kulat, 

Goshanuk, Awnran, 

Godn, Saieri, 

Mitha Smgh, 

Panjeur, Thana 

Daifteh, Slmkrak, 

Buleda, Turbat. 


Turbat, JTnBirabad, 
Tump, Mand, 

A&pikan, lVakui, 
Purchinan, Smgibi, 
San Parom, Dnrdu- 
mugh, Buleda, 

Turbat 

Do. 


Turbat, 

Hoahab, 

Oh&mba 

Goshanak, 

Godri, 

Panjgur, 

Daragh,' 

Kirki, 

Turbat. 


Sami, 
Rodkhan, 
r k a 1 b t, 
Altaian, 
Salen, 
Tliana 
Slmkrak, 
Bu eda. 


Routes as in Tour 29. 
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Brrlal 


1 

Xo. 

Duration of Tour. 

Personnel touring. 


Tnrlxtt-Punjgur- 
Kolu n— contd. 


33 

28th JTnno to 
SOtlt July 1 030. 

Sunoy Assistant, 
Mr. Rashid Alttncd 
and field man Mohd. 
Sh/inf (m part). 


34 

3rd to 18th 

r.eldman Kaurntu 


Augur*! 1030. 

« 

Singh, 

f 35 

1st to 8th 

FieMmnn Mohd. 


August 1030. 

Shanf. 

30 

l/5th ' to 2Iat 

TVdrnati Mohd. 


August 1030. 

Sharif. 

37 

27th to' noth 

Pifldman Xauratu 


August 1030, 

Singh. 

i 

3fi 

i 

27th August to 
28th Sept cm bt r. 

Survey Arristnnl, 
Mr. Hnnhid Ahmed 
and field man Xuu- 
rata Singh from 
Horimb. 



30 

1st to 23rd 

1 

Fieklmnn Mohd. 


September 1030. 

Shanf. 

. 


* 


/I 


districts 

covered. 


Route** followed. 


Shndi Knur, 
Turbnt, Rule flu, I 
IVuijgur, Ivolu n 


Kjohca-Kcch. 


Panjgur Area 


RoMmn Valiev 


Pusni, Gbulnmani 
Bt nt, Pidnrak, 

Turbat, Langknhur, 
Huh da. JCirJij, 

Shakrak, Thaua 
Ihitngh, Panjgur, 
•Ion, Gndri, 

A warm, Godirnuk, 
Clmmbar Knlat, 
Rodkhen, IIoMiab, 
hojm, Turbnfc, 

Pidnrah, Pasm 

Turliat, Rnmi, 

Tlosliab, Ro'lkhnn, 
Koch ah, Ilirok, 
Turbat, XnMrnbad, 
Sha^htal, Turin t* 

Pnnjgur, Sor-Ap, 

Sehg.uan, Gar, 
Daragho-Daf, 
Rhnhbw Kalat, 
Panjgur. 

Pnnjgnr, Kangi- 

chah. Pisfli, Nagi- 
Kalat, Pibai, 

Knngiehah, Panjeu*. 


Kolw ah 


Turbat, Sami, HodmT> 
(and thence with 
Kurvrj* Assistant m 
Ktch and Bulcda). 


Koluft, Krdi, Pa«-ni, ^ Zahrikahur, 
Patom, Buhda Kithuri Knwlnlc, 
Knrmhi T)At. Hoshab 
Rodkhon, Jlnrimb, 
Sami, Turbat 

Xaflimhad, Kndcz 
Tump, Man d 

Iaplknn, Wakni 
Kumhi-Knlag, Zaidi 
Ztonom, O/ir 

Djt-Purom, Shinsu, 
Kahg, Buleda 

Turbat, Pidaufc i 
GImlamam Bent 

Pn#>ni. 


Fnnjguf, Bnlgat- Panigur, Sor-Ap. Gnr, 
tar, Kohvah. Pjiracfhd-Paf, Dariiti 
Shalibar,. Piriaar, 
T«hb, Mn/nnchah, 
Hoshab, Rod khan. 
Hor Xalat, Cham bar 
Kalat, Goriinnak, 
Auamn, Gotlii, 
Salon, Mitha 

PmnU> Panjgur. 
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Fermi 

No 

Duration of Tour. 

Personnel touring. 

Districts 

covered. 

Routes followed. 


Turbat Pimjpwr- 
Kcil\ia~— concld 




40 

1st to 7tli 

October 1030. 

Tieldman Molid. 

Sharif. 

Panjgur-GarArca 

Pnnjgur, Sor-Ap, Gar, 
Daragh-i-Dnf, Dosht 
Shahbaz, Pnnjgur 

41 

5tb to lOtb 

October 1930. 

TieWman Naurota 
Singh. 

Kcch 

Turbat, Sami, Hosbab, 
Sami, Turbat. 

42 («) 

ICth to 20th 
October 1036. 

IVIdmnn Slinmsnl 
Ha^san. 

Nodcz Area . . 

Turbat, Kasirabad, 

Shaahtnl, Turbat. 

43 

1st to 12th 

Noii ember 1030. 

Kulanrh-Daiht 

Area 

2Hth December 

1935 to 20th 

January 1036. 

r icldmim Shnmsul 
Hassim. 

Kcch Vallej .. 

j Turbat, Nnsirabad, 

Shashtal, Tump, 

1 Xnsirabad, Turbat, 

44 

IVldniiin Khusln 
Molid. 

Kulanch-Pashfc 

Pasni, Kandasole, 

CliuUen, Saur Knur, 
Knnpnr, Ban, Kuhak, 
Bisnuli, Zaren Bug, 
Snntwir, Shall] angi* 
Kalat, Kuntdar, 

Kuhak. Ban. NoKbur, 
Sardosht, Ghulamani 
Bint, Pasni. 

45 

8th .Innunry to 
24th Jnmmrj 1036 

1 

I 

Survey Assistant 

Mr.lt U. Butt. 

Knhmeh- Dxsht 

Pasni, Chnhuli, 

Kandnaolc, Clink in, 
Knppar, Gnadar, 

Suntsnr, Znrenbug, 
Kuddnn. Ban, 

Xohbur, Pa«rii. 

4G 

23rd Tebruftn to 
4th March 1030. 

X.oc, Pc?. Entomo- 
logist Assistant 

Ent. Dr. Roonual, 
Purvi\ Assistant 
It. XL Butt. 

Kulnnch-Dasht, 

Kcch. 

Paani, Sardnsht, 

Nohhur, Ban, 

Kuddan, Daren, 

.Shaahtnl, Na^irabad, 
Kodez, Turbat, 

Pidnrak, Ghulamani 
Bint, rasni. 

47 

j 

19tli March to Cth 
ApnJ 1030, 

rieldnmn Ah Haider 

Kulnmh-Daaht 

Routes as in Tour No. 
44. 

1 

48 ! 

30th March to 
1st April 1936. ! 

Snr\cy Assistant 

Mr. R. V. Butt. 

Kandarolo 

Chaknli, Kandasole 

and Pa*ni, 

48 (a) 

5th to 10th 
April 1036. 

Assistant Ent am o. 
logist Dr. M. L. 
Roonnal. 

Kandasolo 

Kandasolo, Chakin end 
Pasni. 

40 

18th April to 5lh 
May 1936. 

Suney Assistant 

Mr. ft.IJ. Butt and 
IVIdnmn All 

Haider. 

Kulanrh-Dasht, 

Gnadar. 

Pasni, Sards sht, 

Nohbur, Ban, Ktidden, 
Kuntdar, Shahjang, 
Knlat, Znrenbilgi 

Hasndi, Shah, 

Sunt ear, Gwadnr, 

Nigwar, Kappar, 

Kandasole, Pauu. 

—'u — 









fll 


Serial 

No 

i 

Duration of Tour. ! 

! 

Personnel touring. 

D»*li lot* 
covered. 

i 

Bouto* followed. 


Kvlavch~Da *M | 
ilrwt-^contd* j 





50 

14th to 22ml 
May 1930. 

Pit Mown Ali 11 aider 

Ktilineh 

Pn*mf» Chnhuli* 

Knmln^olr, Chuhiu, 
Knp|mr, Hin, 

Xohbur, Fortin slit, 

PuntiL 

51 

21 -t May to 2nd 
June 1036. 

1 

Survey AHMnut 

Mr. fcadiid Alumni 

l 

1 

1 

Kulnmh-Kc<_h 

] 

Oundar, Karnut, 

Kappnr, Knmln*fule r 
Fliahnli, 

OhuHumm Dent, 

PidumU, Turlnt, 

XfUairnl ad, Stmshlftl, 
/ind bnch to Turbat 
and IVm. 

62 

6th to 13th 
June 1930. 

PicldmAn 

Tuffml. 

Mohd. 

Ivutattrh'Dai’lit 

Piwil, Kfimln^Me, 

K/trunt, B/m. Kohak, 
Kiki, TAUt% 

63 

23rd July to 9tl» 
Angmt 3930. 

FieMmcm 

llnsftm. 

Shuman ! 

Knfnncl^Dwht 

Home followed n* in 
Tour Xu. 4 1. 

54 1 

1 

i 

i 

29th AopuM to 

I till September 
1030. 

ricMmnn 

Utmun, 

SlmniMil 

Do. 

lhmtea* in Tour No. 
•11. 

CO 

10th to 25th 
Oetol»er 1030. 

Field man 
Hacmim 


Do, 

ttoute nn in Tour 

No. 44. 

56 

5Ut to 20»h 
Xovemlnr 1930. 

Fieldmnn 

IIuMiin. 

Mnphluq 

Do. 

Hon to in in Tout 
N o. 11. 








Serial No 
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Statement A.-III. 
Lasbela Area . 








Serial No. 


Duration of Tour. 


Personnel touring. 


DhilliftS. 


Koutcu JblJowod, 


Hiiigol „4raa*~contd. 


10 3rd to 20th August 
1030. 


11 5th lo 24th October 
1030. 


12 10th to 27th Not cm- 
bur 1030. 


Ficldman Dinanath Hmcol 
area. 


Ficldman Md. Shafi Do. 


Field man Md. Shall 


Do. 


Jjiari. SheiLhmj, Khamlcmnri, 
Kan Uar/ir, Pohr, Bangal, 
Dc\ri, Hmgol, Kund, 

Chandragilp, Nnkhotri, Lian, 
Banodi, Uthnl, Amlmgh. 

Lain* Shcikhraj, Rhandwnri, 
Kan Barar. Pohr, Snngab 
Devri, Kund, Hmgol, Chnnd- 
rftfruj), Nnkhctri, Lmri, 

Klinrmn Nadi, Uthnl, Kan- 
tro Nadi, AmbagH* 

Sami Pir, Lmri, Shcikhraj, 
Khnndcuan, Kan Barar, 
SangrtT. Dexn, Kund, 

Olmndrngup, Naklictri, Lmri, 
Ainbagh* 








STATE3fENT-B-l (]J* 

Details of Locust Findings in Sind-Rajputana Desert Area. 


C4 



22 23 \ Puma . . 

JS-29 n * A-l (23), 
Thir ami .. 





Statement B-I (l)—?ontd. 
Sind-Rajp utan a Areas. 
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Statement 0.-I. 

Result* of Intensive Surveys on Fasni Relit. 


n 



















104 green hoppers of I to IV stages found in 
Special Areas. Tho fall in locust popula- 
tion is presumably duo to tho dying off of 
tho old generation forms* but nossiblv 



2nd «. ..1 0 I 0 — 64 I 26 I .. I Nil I Population low. 
























































Statement C.-II. 

Results of Intensive Surveys on Gwadar Reks. 
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Statement C.-III. 

Results of Intensive Surveys for December 1935 to November 1936 on Ambayh-Sonmiani-Nakakharmri Relcs. 
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Statement C.-IV. 

Results of Intensive Surveys — December 1935 to November 1936 — Chachro Oulj'ost. 
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Statement C.-VI. 

Results of Intensive Surveys — December 1935 to November 1936 — Sardarsftahr Outpost. 
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Statemunt D. 

Details of Movcmei'is of the Locust Research Entomologist during 1936. 


Serin! 

2\ T o. 


Monflu 


Duration of Visit. 


Particulars and purpose. 


January 


2 ! February-Mnich 


10 


n 


April 

Mny-Juno 

Juno 

June- July 
July- August .. 


August 

September 


October 


Novemlxr 


12 j Oceania. r 


February 

Marcli-April 

August 


34th to 2oth January . . 


Kith rVbtimry to 10th 
March. 


30th April . ♦ 

24th May to 0th June 
ICthJnno 

2Jth Juno to 4th July . . 
22nd July to 4th August 


0th to 36th August 
11th to 21 at September 


4 th to 20th Oclolicr 

7th November 
2nd December 


V tilts yntd by the Ae^st- 
mil Ktttoind&jM, 
Karachi (Dr* 8* %fu* 
llicrji) during the 
year. 

10th — 12th February . , 
2(lfb Starch to 3rd April 


20tb August •• 


To attend the Meeting of the Locust 
Committee at Non Delhi on 20tli 
and 21st January'. 

Periodical \ is.it to Pasni; and a tour 
in the inttrior of Mehmn to eviminc* 
the are™ of incipient smarming 
(23rd February to 4th Match). 

Periodical inspection t isit toAmhagh. 

Periodical inspection visit to Pasni. 

Inspection visit to Ambagli. 

Inspection "writ to Oinihro Outpost 
and ti tour in the Thar area in Mttlii 
Tq. 

Inspection of tlio oflico of the Afisiat- 
anf at Danner and of Nokh and 
Sudarslmlir Outposts rnd a tour 
in the interior areas of Jai^almcr 
and BjI nnc.r States, 

Inspcttion of Pnsni Station. 

In r )wMum of SardarJinbr Outpost 
and a tour of nur\ey in the interior 
of the Bib oner area to note the 
eflert of tho reamt heavy nuns on 
Locuftt breeding* 

Periodical inspection of iVni Station. 
K\a miration of the rvautts of pre- 
tious JPIM. 

Pci iodicoi ti*it to Anibnpb Station. 

Visit to Ambnph LociM K<r<arch 
Btntion to tdiou (ho >\orh in progrts** 
and *iJh> the nature of the IfHlwt 
Imrding grounds to Sir John 
Ku*m( 11. U B.H. F.11.S , Kxj erfc 
♦Sfbntifif Advjrer to the Imperial 
Council of AgmuHursl Ilocurch* 


ViVit to Ambagb Station. 

Inspect ion of Chnchro Outpost and visit 
to tlio Dcbcrt areas in tho vicinity % 

Visit of inspection to Ambagb. 







Statement E.-1. 
Rainfall Data for 1936 . 
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STATEMENT No. F. (Il)-Ambagh. 

DO(a) 
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Statement No. 

Monthly Data in regard to various Meteorological Observations taken atAmbagh 





















IM 

F. (II)-— Ambagh. 

during a period of 12 months from December 1933 to Norembrr 193G. 
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months from Da* miter 19 30 to Nownnbi^ 1930. 
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Statement G.-I. 

Experiments on the influence of the quality of food on Sex-Maturity of Schistocerca. 

1936 Summer Season — Pasni. 
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1 

a 

g 

s 

o 

Probably ono eggmass only. 

Do. 

Pcmalo kept on fresh murrand 
for a week before setting up 
the experiment ; discon- 
tinued after ono egg-laying. 

Died on 24th September 1035. 

Killed by a centipede on 11th 
Octobor 1935. Ovaries 

not dissected out. 

Died on 18th Octobor 1935; 

Ovaries half mature. 

Died on 30th August 1935. 

Died on 30th September 1035. 

Pound missing : 10th Septem- 
ber 1035. 
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Do. .. I C„ .. I 22-VIII .. ! 9-IX ..1 18 | 13-X .. i 52 I 1 I 52 [ Died on 13th October 1935. 
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Statement G.-II. 

Experiments on the influence of the quality of food on the Sex-Maturity of Schistocerca. 
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Over | . . I 98 I Died on 16fch January 1930. 
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Statement G.-III. 

Experiments on the influence of the quality offcod on the Sex-Maturity of Schistocerca. 

1936 Summer Season. 
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3-6-30 ‘ 24-G-3C 21 1 6-7-30 33 3 61 Died on 4th Augnst 1930. 


no 
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Statement G.-IY. 

Experiments on the injluence of the quality of food on sex-maturity of Schistoceiea 

at Ambagh. 





1 

First nppe&rnnco 
of yellow 
/m wing* 

First on position 


PftTtiQulnT* cl Food. 


Date of 
Fund 
moult 

Date. 

Time 

taken 

m 

(days) 

Date 

Length 

of 

period 

of 

Sev 

Ma- 
turity 
(in dajs). 

! General Remarks. 

Fresh Khoi /an . 

Do 

(1) 

(2) 

103 $ 
22-10 35 

28-10 36 

Autumn Sea 
8 1-30 

f*o« — Am\ 
78 

barjh 

r 

Di'xl on 22nd Tal* 
niary I03G 

Died on 24th Feb- 
ruary 1030. Yel- 
low colour bad not 
appeared. 

Average 

■* 



78 

• 

.. 


Frrsli Bahboor 

Do 

(3) 

<4) 

13-10 35 

30-10 3 5 

12 11-35 

J 28 3-30 

30 

89 

28-11-30 

120 

Found missing on 
, 24th November 

1935 

Discontinued after 

first oviposit ion. 

Average 

• 

• 

• 

59 


120 


Trash Waiting 

(0) 

21-10-35 

1 




Both male imcl female 
developed dark 

pink colour m 
body nnd wings 
Male ato up the 
female on 2nd 

November 1035 




Summer Season 293{ 

5 



Freeh Kbarnin . . 

(0) 

10-5 30 

26 5 30 

10 

23-0-30 

! 44 

O Died on 9th July 
^1036. 

Do 

(7) ! 

27-6-30 

10 0 30 

20 

•• 

•• 

SJL escaped while 
feeding 

Do 

(8) 

10 0 30 

Not 

noted 

14-7-30 

20 

Discontinued after 
1st opposition. 

Average . . 

.. 

-• 

-■ 

18 

-- 

35 


Semidry Kfa&zxon 

(9) 

27-5-36 





Pink colour develop- 
cd on the body: 

ate up the male 
on 2nd Jure; then 
it also died on 8th 
Jane. 

b resh UalibooT . . 

(10) 

10 5-30 

20-5-30 

1G 

23-7-30 

74 

Discontinued after 

1st oviposition. 

Do 

(II) 

18-0 3G 

Not not 

cd. 

15-7 36 

27 


Average 

•• 

- 

- 

10 

- 

50 



f- 
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Statement G.-IY — contd. 


B> n. 


\ 

1 


Tiret ap] earanee 
of jWIou in 
'niugs 

First oviposit ion. 


Particulars of Tootl 

Cage 

.No 

D its of 

Final 

moult. 

Date. 

3 imo 
tal on 
(in da\a) 

1 

i 

t. 

Date 

i 

. 

Length 

1 of 
period 
of 

Sox 
Ma- 
turity 
(in days) 

General Kemnrht. 




Summer 

Season 

me. 



Fresh Ma/ung 

(U) 

10 5 30 


i 



Dod> found pmh 
\w«pa also became 
pmh on 4th June. 
Odud on 4th 
July. 

Do 

d») 

117 G *10 

! 

i 

• • 

• 

Wing* fotmd pmh 
on 25th Jul). 

Discontinued on 
29th June 

Do 

(ID 

IB 0 30 

. . 1 

1 

* 

- 

•• 

$ died on 28th June 
19*U> 

J<nt art Seedling 
and Lea\c* 

m 

io r» .ic» 

17-5 31) | 

i 

i 7 

i 

i 

i 

R0 30 

20 

§> died on 20tli June 
Fggs hud on 23rd 
June and 28th 
June 

Do, 

(1C) 

18 5*10 

f 

Not noted 

J 

0 7-30 

HI 


Average . 

.. 

.. 

.. ! 

1 7 

•• 

25 





/Mifrnn Seaton, I'M 

c j 

■ 


Very- Young Fresh 
KJinrean. 

07) 

21 0 3G 

15-10.30 

21 

• 

1 

Under observation. 

Av trope , 

’ 

»• 

- 

21 

- 



Comparatively Old 
Jvhnn-an 

(IB) 

21-9-30 

JO- 10 30 | 

10 

2 11-30 

' 30 , 

Still under nhservn. 
tjon. 

A\ erago 



1 

10 


30 


Fresh Maroung , . 

ao) 

24.0-30 

- 

m 


■ 

$ Died on Mil Oc- 
tober 1030. O under 
observation. 

Average . , 

- 

-- ! 

-- 

E 

• • 

■ 


Fresh Murrand . . 

(20) 

25-0-30 

10-10 30 

25 

• * 

B 

Under observation. 

Avempe 

•• 

•• 

•• 

25 

•• 

•« 

\ 
































Statement G.-V. 
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Do Am j 2.10.30 t .108 10 j 0-231 j 4-053 18 Do. .. 21-10 30 

Avcrngo .. . . .. .. - - .. j 0-2J7 5*517 .. •• 

___ - ^ I “ 5 0.nG 0-005 33 I 0-150 j 0*005 38 I DlwU^forowrg laying . . 14-10-30 































2-10-30 1 2-531 19 I 0*131 I 1-60(5 14 Died before egg-laying . . 21-10-36 
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Statement H.-L 
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STATEMENT 

Showing the results of rcarings of Hoppers fed oh different food-plants at Ambagh 

(JIK.B.N. 
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H.-II. 


with notes on the development of cyestripes in Hoppers. 

Batra.) 


of rxtrA IX 
moult. 

. _ 

Stnr>rt 

in 

wriv 
«tn III 
*tnp! 

Hate of 
111 
moult 

StnriMln 
e.irn IV 

Date of 
IV 

moult. 

! 

Mtuv* in 
rxxh V 

M.nge 

1) lit. of 

V 

moult 

i 

| Stripe* lu 

1 Mrlj 

1 adult 

Rtivpe 

i 

; Total 
, larval 
i j^nod 





*. 

# m 

£7-5*30 

, , 

1 

j 37 

** 



** 


-* 

21*0 36 


37 



107-3G 


16*7*30 

** 

26-7-3G 

- 

30 

M 


H-8*30 

** 

26 8 30 

*. 

5 •) 30 

- 

41 

M 


00 30 

.» 

17-0 30 

** 

30 0 30 


flO 

, , 


3-10 30 

4 

io.io no 

ft 

£2.10 30 

ft 

30 

4 . 

• 4 

4*10 30 

4 

1240-30 

ft 

20 10*30 

c 

43 

1140*3* 

4 

2:1*10 30 

5 

3*11*30 

0 

24-1030 

7 

60 

17-1030 

4 

2640 30 

5 

ft 11*30 

0 

2541-30 

7 

67 

, . 

M 

10*11*30 

4 

£741-30 

5 

lft42 36 

G 

ISO 

i * 

, 

7*11410 

X 

1811.3G 

5 

3 12*30 

0 

40 

•• 

- 

12*11*36 

B 

2441-30 

■ 

6 

12*12-30 

•• 

67 

Not 





# • 

2 0*30 


43 

noted 


12*7410 

H 

17*7*36 

M 

27-7-3C 

.. 

| <° 

. 


11-7*30 

B 

18 7-30 

** 

20 7*36 


42 


, . 

20*7*30 

B 

£8 36 

** 

14*8 30 

-♦ 

42 

.. 

« , 

£5-8*30 

B 

ft 0 30 

1 

21-040 

.. 

67 

12*1036 

4 

22*10 30 

5 

3*1 1*36 

o 

, , 

Tiled in V 

ntnj-e on 

IS 10 30 

4 

27 10 30 

5 

1 

2 11-30 

0 

1 

21*11 30 

7 

, 16 1MC 

r»n 

21*11*30 

4 

1*11*30 

ft 

1041-30 

0 

M2-30 

7 

73 


t , 

44030 

4 

1140 36 

B 

2640 30 

c 

43 

«, 


4 10*36 

4 

1440 30 

B 

2840 30 

0 

46 

10*10*36 

4 

264030 

5 

4*11*30 

n 

23 11*30 

7 

ft! 

14*1030 

4 

22 10 36 

5 

3M0 2G 

B 

1MI-30 

7 

60 


, , 

184030 

, 

28*10*60 

BS 

10*11-36 

0 

ft] 


.* 

11*11-36 

4 

26*11 -30 

n 

11*12*30 ] 

C 

50 

. . 

** 

1741*30 

4 

27-11*30 

0 

♦ * 

• • 

*. 


•• 

811*30 ! 

! 

4 

1741-30 

c 

7-12*30 

0 

62 
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STATEMENT 

Showing the results of rearings </ Hoppers fed on different food-plants at Ambogh 

(Mn. R.N. 
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H-IL 


with notes on the development of eyeskipes in Hoppers, 

Batra.) 


Date 

of extr\ II 
moult. 

Stnpes 

in 

early 
extra III 
stage. 

Date of 

ni 

moult. 



Stripes in 
early V 
since 

Date of 

V 

moult. 

Stripes in 
early 
ndult 
stage 

Total 

larval 

penod 

Not 

noted. 


■* 


•• 

21-6-36 

21-6-36 

•• 

31 

*• 


3-7-3G 

*• 

9-7-30 

•* 

18-7-36 

•• 

31 

.. 


4-7-36 

• • 

9-7-3G 

.. 

19 7-36 

.. 

32 

.. 


24-7-30 

. 

31-7-30 

.. 

11-8-36 

.. 

39 

• • 


12 8-30 


19-8-30 

.. 

29 8-36 


34 

.. 


21-8-36 

- 

4 9-30 

.. 

16 9 36 


43 

.. 

.. 

29-9 36 

t 

b-10 30 

6 

18-10-36 

0 

35 

.. 


30-9 36 

4 

7-10-30 

6 

10-10 36 

G 

30 


.. 

13-10-30 

4 

21-10 30 

6 

9-11-36 

6 

47 

.. 


12-10-36 

4 

19-10 30 

6 

30-10-30 

6 

37 



2-11-30 

4 

23-11-30 

6 

11-12-36 

6 

66 



lb 11-30 

4 

27-11-30 

5 

13-12-36 

6 

68 

• 


8-11-30 

4 

18-11 36 

5 

3-12-30 

G 

48 




, . 

. . 

. 

6-6-36 

.. 

46 

. . 

.. 

16-7-30 

.. 

26-7-30 

.. 

2-8-36 

.. 

46 

.. 

.. 

17-8-30 

.. 

20-8 36 

.. 

9-9*36 

. 

46 


M 

22-9-36 

.. 

4-10 36 

i. 

10-10-36 

.. 

77 

9-10-36 

4 

18-10 36 

5 

30-10-36 

0 

20-11-30 

7 

68 

14-10-36 

4 

24-10-36 

6 

6-11-36 

0 

27-11-36 

7 

76 

20-10-36 

4 

4-11-36 

6 

# 19-11-30 

6 

8-12-36 

7 

76 

- 

•• 

26-10-36 

4 

14-11-30 

6 

3-12-36 

6 

68 

•• 

•• 

•• 

•* 

«• 

- 

•• 

•• 

• • 

- 


•• 

•• 

•* 

•• 

•• 

•• 

- 

*• 

•• 

•• 



•* 

•• 

•• 

*• 

*• 

•• 

•• 

- 

- 

-• 

•• 

•• 

•* 

9-11-30 

4 

Found n 

i Using on 1J 

5 -11-30 


•• 

• • 

■ 

.. 

.. 

4-12-30 

4 

-- 

.. 

.. 

Under observation 

• ■ 

• • 

28-11-30 

4 

• • 

■ * 

• 

Do. 
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Statement IL-III. 

The Watrr-Contcnt of Plants awl in Pood ErprrimrnU at Pasni , 
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Statement (I) (a). 

The number of generations passed through during the year 1936 under semi • 

natural conditions. 


.Locality and Generations. 

Pre-ovi- 

position 

period. 

Incubation 

period. 

Larval 

period. 

Pasxi. 







Onpwial parent pair . 







From Cage C~43 of 1935 — 







Earliest date of : — 







1 Generation. 






Copulation • , 



Not noted 

? 



Opposition , . 



20-xi-36 


32 days. 


Hatelling 



22-xii-3G 




I moult 



8.L30 




II moult 



25-1-30 




HI moult 



2l-ii-3G 



00 dayB, 

IV moult 



7-iii-30 




V moult 



(Adult) 







21-iu-30. 




IT Generation . 






Earliest date of i — 







Copulation 



Not noted • 




Opposition . . 



28-iv-36. 

37 days. 



Hatching 



14-v.SO 


16 days. 


I moult 



2I-V-30 




II moult 

- ^ 


27--V-30 




HE moult 



4-V1-30. 



38 days. 

IV moult 



12-vi-3C. 




V moult 



31-vi-30. 




III Generation . 



1 



Earliest date of : — 







Copulation . . 



27-vii-SO 

43 days. 



Opposition . . 



3*viii-30 


16 days. 

* 

Hatching 


• $ 

18-viii-30. 




I moult 


f * 

• • 

25-viii-36. 




n moult 



l-ix-30. 



42 days. 

HI moult 


• a 

8-ix-36 




IV moult 


m 

• 4 

lC-ix-30, 




V moult (Adult) 



29-1X-36. 




IV Generation . , 





c 

Earliest date of : — 



* 

i 

i 



Copulation 

.. 


12*xi-30 

67 days 

w 


Opposition • . 


* * 

24*xi-36, 

• 




M253ICAR 
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Amtijuw 

P'vl, 


Oripirtilln 

.* 

•• 

Not fcotrd 

Hitt-hlns 

- 

• 

as on r* 

Adult* 

** 

. 

Px4^ 

t (*'***' f4 %** 

* , 

3V 5 ivrir*! 

Orip >*i 

.. 

• 

n. itt* 

Hn'rl lr£ 


*- 

tft ui-C^ 

1 1 v*«h 

* • •* 

. 

r, t»j y. 

tl fiVrlU 


.. 

ai.u!44 

in woill 

* t * 

.. 


IV wilt 


* 

15 K-TG 

V (A**ul 4 ) 

* • '• 

-- 

M I*.—. 

Cof «^4.^ 

// {/>**-* *n*n 

»t *• 

1 1 


Oxlj^aiii *\ 

» 1 4 m 

- 

T* *>V 

fUfc-U-s 

»* A h 


MS* 

1 faot.lt 

1 4 « * 

.. 

U.vi3" 

It r’cult 

f * « f 


M.W rn 

ntf *»i» 


.♦ 

M.o r.G. 

IVroth 

• • • m 

1 1 

:.ui s* 

V m-vlt <A4ult) 

*♦ M 

% • 

in vn rrt 

rdputiv 

/// 

% * i « 

|4 

SVhtU-dft 

OfljvwHioo 

*+ »» 

% ft 


Hutching 

M « * 

f » 


X moult 

■ • % 9 

• ft 

25.lx.Sfl- 

II moult 


.« 

3%ta3ft 

m moult 


»» 

S-x.30. 

IV tnouU 

** M 

« » 


V moult (Adult) 

♦ * ft • 

• * 

25-X4G, 


i 4 Oil'}** 


1 3sAa vx 


-iSd&y*- 


! 3 1 dvr*. 


42<Uy*. 
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Locality and Generations. 


Pro-ovi. 

position 

period. 


Incubation 

period. 


Larval 

period 


Chachho. 

I Summer Generation. 

Parent Pair; — Migrant adult* collected 
J2-14-vii.36 from Islnmkot and put 
into cage on 27*vii. 

Earliest date of: — 


Copulation 


.. Not noted. 

Oviposition . , 

•* 

, . Not not<*d 

Hatching 


27.viii.30 

1 moult 


. . l»ix»30. 

II moult 


. . 0.ix.30 

in moult 


. . 12- is* 30. 

IV moult 


. . iB.ix.30. 

V moult (Adult) 

. . 

.. 27.lx.36. 


|(po«sibIy 10.12-vii.) 

J5-17 days. 


II Generation (Summer), 

Earliest date of : — 

Appearnnco of yelW tingo in 'wings l-x-30 
Copulation .. . . * .. 21-X-30. 

Oviposition .. 20-x-BC 

Ha tebing . . . . .. 21»xi»3Q. 


29 days. 


20 days. 


31 days 
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Statement (1) (b). 


The number of generations passed through at Pasm during 1933-36. 


Generations. 

Pro-ovi- 

position 

period. 

Incuba- 

tion 

period. 

Larval 

period. 

1033. 





I Generation. 





Adult stage . . 

. . 19 ix-32 

03 days 



Earliest date of 

Copulation 

. . 5-P-32 




Ovipo^ition 

.. 21-xi-32 


33 dajs. 


Hatching 

. . 2 l-xn-32 



64 days. 

Adult 

.. 16-11-33 




XI Generation, 





Earliest date of : — 





Copulation 

. . 15-in-33 

40 days. 



Opposition . . 

. . 28*m-33 




Hatching 

. . 19*ir-33 


22 daj's. 


Adult 

. . 24-V-33 



35 days. 

HI Generation, 





Earliest date of : — 

Copulation 

. . 8-P-33 

17 days. 



Opposition . . 

.. 10-p 33 


14 days. 


Hatching . . . . 

. . 24-vi-33 




Adult • . 

.. 28-% ii-33 



34 days. 

IV Generation . 





Earliest date of : — 

Copulation 

. . S-ix-33 

40daya. 



Opposition . . 

. . C-ix-33 


16 days. 


Hatching 

. . 22-ix-33 




Adult 

. . ll-ix-33 

j 


60 days. 








126 


Generations* 

Pro*oP» 

position 

period. 

Incuba- 

tion 

period. 

Larval 

period. 

1934. 





I Generation, 





Adult sttigo . . * . 

26dx-33 

| 48 days. 

32 days. 


Earliest date of : — 





Copulation . . 

.. 2-X1-35 




Opposition . . 

, • 1 2-xi*33 




Hatching 

. . 13-xil-3« 




Adult ». 

. 8*itl-34 



! £>5 days. 

II Generation, 





Earliest date of 


40 days. 



Copulation 

.. 10-iv-34 




Opposition . . 

. / 23-iv-31 




Hatching . , .* 

.. 10-V-34 


17 days. 


Adult 

, , 15-P-34 



3G days. 

HI Generation, 





Earliest date of. — 





Copulation 

. , 8-PL34 

20 days. 



Opposition . . 

.. ll-Pi-31 


15 days. 


Hatching 

, . 25-PL34 




Adult 

* , 28-viii-3t 



31 days. 

IV Oentraiion, 





Earliest date of : — 





Copulation . . . • 

.. 25dx-34 

30 days. 



Oviposition , . 

0-x*34 


24 days. 


, Hatching ». 

.. SO-x-34 




Adult 

? 
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Generations 

Pro-on- 

posifcion 

period. 

Incuba- 

tion 

period. 

Larval 

period. 

1035. 





I Generation. 





II Generation. 





Adults from field kept in cages from 
Deo. 1034 and January 1035. 





Earliest date of 





Opposition prior to 

Hatching 

fl.ii.35 

, 14.iu.35 


Over 35 
days. 


Appearance of Adult . . 

20-iv-36 



43 days. 

HI Generation. 





Earliest date of 





Copulation 

27-V-35 

35 days. 



Opposition •• 

31-V-35 




Hatching 

lC-vi-35 


15 days. 


Appearance of Adult . . 

25-Tii-35 



40 days* 

IV Generation , 





Earliest dato of 





Copulation . . 

20*viii-35 

35 days. 



Opposition m 

28-viii‘35 


17 days. 


Hatching 

14-1X-35 




Adult 

O-x-35 



66 days, 
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Generations. 

Prc-ovi- 

position 

period. 

Incuba- 

tion 

period. 

Larval 

period. 

i 


1030. 






I Generation. 





Adult from C-43. 






Earliest date of:- 

- 





Opposition 

• » • * * * 

20-xi-35 




Hatching 

• t * • •• 

22-»i-36 

i 


32 days. 


Adults 

i« • • • • 

21.iii.30 



00 days. 


II Generation. 


I 



Earliest date of 





Opposition 



28«iv*30 

37 days. 



Hatching 



14-V-38 

] 

10 days. 


Adult 

» 1 9 # » « 

24-P.30 



38 days. 


IH Generation. 





Earliest date of t- 

- 





Opposition 

9 9 9 9 9 9 

3-Pii>30 

1 

43 days. 



Hatching 

9 9 9 9 • « 

18-Pii-36 


15 days. 


Adult 

* « • • « • 

2Q.is.36 

I 


42 days. 


IV Generation. 





Earliest date of 

Copulation 

• ■ • • • • 

12*xi-36 

57 days. 



Opposition 

f • M * ■ 

24-xi-30 

1 

i 
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Statement J. 

Results of Food-prcfcicnce experiments. 
Set 1— Hoppers. 


Type of arrange- 
ment of Food- 
plants in Cage. 


Serial No. of ex- 
periments, 


Number of Hoppers found on each Food-plant. 


Z. 0. M. J. K. B. 


5 

0 

15 

11 


7 

12 


13 

4 

3 


8 

9 

10 

11 

12 

13 

14 


13 


Total number of Hoppers prefering each 
plant. 


104 


46 


44 
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Statement J .— contd . 
Sc< 2 .— Hoppers. 



Ferial So. of 
experiments. 

Number of Hoppers found on each Food-plant, 

Typo of arrange- 
ment of Food- 
plants in Cage. 

Z. 

P, 

J. 


1 

■ 

20 

10 

<A • * • • 

2 

B 

23 

*• 


3 

■ 

30 

12 


4 

20 

13 

11 

B tl l ( 

6 

10 

3 

10 


6 

12 

10 

10 


7 

20 

19 

1 


8 

13 

21 

1 


r 9 

18 

2 

i i 

C 

10 

17 

10 

3 


11 

28 

10 

3 


12 

21 

U 

3 


13 

12 

9 

• • 

Total number of Hoppers prefering each 
plant. 

203 

203 

73 


M2C3ICAR 
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Statement J — conld . 
Set 3 .- Hoppers. 


* 

Tjpc of arramre- 
mcnt of Food- 
plants, 

Serial No of 
experiments . 

Tood-plant and No. of hoppers. 

C. 

1 

at 

S. 


1 

7 

■oi 

i l 

A 

2 

23 


♦ • 

i 

3 

2 

M 



4 

i 

HU 


i 

B 

5 

0 

3 



6 

12 

■ 



7 

6 


• • 


8 



* » 


9 

8 

3 

• • 

C 

10 

8 

9 



11 

mm 

11 

3 


12 

IB 

3 



13 

W3KM 

6 


Total No. of Hoppers found on each plant 

123 

08 

3 


Set 4 .— Hoppers. 




Pood-plants and No, of Hoppers. 

Type of Disposition of rood- 
plants m Cage. 

Serial No. of 
experiments 

i 

i 

M. 

a 

A 

1 

17 

12 


2 

9 

2 


3 

10 

6 

B 

4 

10 

19 


0 

29 

19 


o - 

15 

ID 

Total No. of Hoppers found on each plant 

90 

77 
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Statement J— conoW, 


Set, 5.— Hoppers. 


Type of Disposition of Food-I 
plants in Cage, 

Sena! No, of 
experiment*. 

| Food-plant and No. of Hoppers. 

1 

| M. 

J. 

A 

1 

17 

2 

B 

2 

0 

3 

, 

3 

12 

r> 

Total No. of Hoppers found on cadi Plant 

35 

10 


Set 6.— Adults. 


Type of Disposition of Food- 
plants. 


Food-plant and No. of Adults. 

Serial No. of 
experiments* 

J. 

M. 

A 

I 

5 

1 


II 

4 

3 

B 

m 

6 

3 

Total No. of Adults found on each plant . . J 

14 

7 


Abbreviation tued* 


B.*=BaViboor 

P,=Bajrn. 

J. s=Jowati. 
C«KuIIichk. 

K. ssKlmrzmi. 
>L=Miarnind. 
S.s^Mazung. 
Z.=Moizo. 


(Aerua) 

(Pennisotum). 

(Andropogon), 

(Cypcrous). 

(Soricostoraa). 

(Hckotropiam). 

(Spboorocoma). 

(Zea). 
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Statement K. 

Incubation period in relation to sub-soil temperature — with notes on sex-ratio 
and colour of hatchings . 



Date of 

Oi lpc^i* 
tion 

Date of 

Emor 

genet 

Incuba 

tlOD 

ponod 

(days) 

Average tem- 
^rature 
at 1* depth 


Sex tatio. 

Rot. 

No 

No and cobar 
of hoppers 

Male . Female. 

H, 

20 11 33 

22-12-33 

32 

21 G±C-1 

23 (Mixed) 

>. .. 

H, 

21-11 35 

27-12 35 

3G 

21 5±6 4 

31(21 gram, 13 black) .. 

17. 17 

H, 

28 4 3C 

14-6 30 

10 

28 7±6 3 

GS (All black, except 2) . 

4C: 23 

G t 

27-4-30 

10 6 30 

18 

28 \±u 2 

. .. 

• • 

G, 

10 8 36 

20 8 30 

10 

30 4±4<4 

.... 

.. 

H, 

20 0 30 

9736 

13 

32 1±4 2 

38 (All green) 

23: IS 

H, 

24 G 30 

0 7 3G 

15 

32*£i4 1 

22 (All green, ldxed] 

16 1 0 

H 7 

24 G 30 

0-7-30 

15 

32*2±4 1 

25 (All green) 

17: 8 

H, 

28 G 30 

12 7-36 

11 

33 0±4 7 

21 (11 green. 7 intermediate, 

3 black) 

. .. 

H. 

30 G 30 

14 7 30 

14 

33 1±4 6 

52 (40 green* 12 black) 

25. 27 

H 10 

1-7-30 

15 7-10 

14 

32-2±4-0 

36 (AH green except 0) 


H,» 

4-7-30 

18 7 30 

14 

33 1±4 8 

31 ( t green, 5 black, 2 eaten 
up) v 

16: 15 

Hu 

5 7-30 

20 7 30 

15 

33 4±5 0 

24 {19 green, 5 black, 2 eaten 
»i>) 

n : a 

H„ 

21-7-30 

6 8 3G 

lfi 

32»0±1*0 

38 (37 green, i escaped) • 

23: 13 

Hu 

3 8 36 

18 8-36 

15 

30*7±3 8 

29 (25 black, 4 escaped) .. 

17: 8 

Hu 

4 8 3G 

20 8 30 

lfi 

30-5±4*2 

30 (All bhek) 

13: 17 

n,. 

7 8 30 

218 30 

17 

31±4 0 

26 (Mixed) 

13: 13 

Hit 

8 8 30 

24 8 36 

10 

30 Q±4'i 

31 (Mixed) 

16: 18 

Hu 

9 8 30 

20 8 30 j 

17 

30 4±4 3 

21 (Mixed) .. m 

12: 0 

H„ 


27-8 30 

•* 


57 (AU black) 

19: 38 

H„ 

.. 

5 9 36 



41 (All block) .. 

18- 23 

H„ 

18 8-36 

3030 

16 

31 *0±3‘8 

17 (Mixed) 

8: 9 

Hji 

21-8 30 

7-0 30 

17 ! 

30 0±3*4 

23 (Mrwl) 

10: 13 

H,« 

.. 

13 9 36 

'• 


21 (All black) .. 

12: 12 

H„ 


10-9 .10 


.. 

29 (All black) .. 

11: 18 

0»A 

25 b 30 

0-7-36 

14 

32 2£4 1 

38 (All green) .. •• 

• a M 

C«B 

24 0 30 

0-7-30 

15 

32-l±4-l 

23 (20 green, 2 intermediate) 

• « « 4 

L'C 

24 6 36 

0-7-30 

!5 j 

32-l±4’l | 

25 (ID green, 6 intermediate) j 

* *• * * 














Date of Date of Inuiba- 

Kef. Onposi* Emer- tion Average tem* No, Mid colour 
No tion. gonce, period pcrature of hoppers 

<dnyi) at 4* depth. 


Male* Female. 















Statement L-L 

Effect of Exposure to Sunlight oh the Colouration of Ilind-wings of Schistoccrca. 




10 locusts {4 males and G j Ditto .. 2. Wing* liglit yellow in most: 2. Wings yellow m most: 

females). | mrgs bnae*, ~p*nk or mauve bases; maure or pink in oil 

J on both sill*** m 3 males. and ou both sidea. 
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cunens whi-h became Wing? folly hyaline ,» -.1 I*uik n urn e or bln o tinge was 

s between the 24th I found to have appeared at the 

the 28th October j of the right wwg 






State scent L-I — contd. 


13? 

















Statement L-IL 


Showing the effect of Sunlight on " Gregarious ” Adult Eyes , 



Cage No„ nutnbor of locusts, and condition of ryes. 

SR, 

($tin«htnp)2 females 

4 raalea. 

SR, 

(SunAbineJG/omalM 

3 males. 

Sj (control) 

(Shade) 2 females 

3 umlw. 

26th May 1010. . 

Eyes claret coloured. No 
sfcripo viable, except 
one at anterior end of 
eye 

Ryes as in SU X . . 

4 

E>cn uniformly claret 
coloured. No tripes 

visible. 

1st Juno 1030 M 

hi threo locusls the stripe** 
liaru chwd; in the 
other three, not visible. 

In iburilftcttttft the Btnpcs 
have cleared : in the 
other fou^ not visible. 

! 

Ejra as before. Ono male 
died. 

28tl> Juno 1030 

Tour locust* With clear 
etnpea i llin other two 
Without strips, (Ono 
i malo and one female 
died). 

i 

All locusts with clear strips 
(Two males aud two 
fern ales died) 

Ejes as before, eieept in 
ono female where the two 
antorior stripes arc £amt- 
lysccn. 

28th July 1030*. 

Stripes clear In nil (Ono 
male died) (Locusi* 

tnuufcrrd to arnnltfr 
cage (rxrxlJ'J hut 

RtiU kept In the sun]. 

StripM clear in all Lo. 
ensts transferred to 
nmallercngc (1'x 1'X 1J')» 
kept in shade. 

Ditto. 

7th August J03c 

Only ono female left, the 
rest tminff died, Eyo 
stripes dal 1. 

Only one male left, the 
re it having died. Eye 
stripes dull. 

Ditto. 


M253ICAR 



























with t7ie Relihcration 


139 
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Statement M* — contd. 
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<3 

1 

1 

i 

o 

s 

| 

s 

l 

p 

M 

O 

•H 



|-3 r S§S 

b, s ^ c s 


« * f 1 | 
I i I U I 


W «g. M U jj 

5 -f § Id *g 

■g 5 t ° 8 a 

o M O fc 

5 <5 * fra 5 

W M K © H 



II Fortnight : About 20 specimen* .. Ono locuafc wan found on I 3 tli October JJItto .. 2-3 weeks and i -5 weeks re«- 

oml another on 3 rd November with poetivcly. 

marks of Septembor IX-fortnight. 






Octet cr 1033 .. f About 70 
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Statement N. 


Biometrical Analysis and number of eye-stripes, month by month, 
collected at Pasni during the period from December 1935 to 

1936. 


of Locuts 
November 


E/F ratios:— 


I. 2 05 and below : 
II. 2*06 to 2* 15 1 
IIL 2-1G and abovo: 


Sohtana(Sol.). 

Tnmeiens or Intermediate (Int,). 
Gregana (Gr,). 




-1*03, 2*01, 
2 - 01 , 2 - 00 , 
2-02,2-03, 

1- 02, 2*03, 

2- 05,1-08, 

2 - 00 , 2 - 00 . 


II— 2-09,2- 11, 

I 2-11,2-00, 
2 HI— 2-23,2-17. 


I- 1-96,2-05, 
2-03,2-01, 
2-03, 2-03, 
1-00,2-02 

II — 2-07, 2-12, 
2-07, 2-OG. 

IH — 2-17, 2-18, 

2 - 10 . 


2 1—2*00, 2 03 


No. of Bpcci- 
mens with : — 



Remarks. 



Both new generation 
(probably immi- 
grants) and old 
generation forms 
met with. Hind, 
wings, yellow or 
light jelfow, with 
pink, blue or 
mauro bases in 
some 

Mostly Bolitarm. 


Do. 


Hindwinga yellow, 
without purple 

bases. Rod mites 
present on wings and 
body. 
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Statement N. — contd. 



Total 
No of 
uprcf. , 

exaint* 

ned. 

No. offfjrel. 
menaln rarh 
phi ive. 


No. of c reel- 
mens tutu — 


Month 

Phw 

No. 

1 E/T ration (clari- 
fied). 

0 RtTlp 

cd 

01 cs. 

g 

Item&tlu. 

April 

1 b 

6 

Sol 

3 

1—2 00,2*01, 
142 

- 

Bj 

Population very low. 


i 

Int. 

Or. 

1 

1 2 
} 

n-: oc 

1 

I 

NVu gt notation ndn 
lt«. with dear wings, 
b- ginning to appear 
in second fortnight 

May 

00 

i 

( 

\ 

1 

1 

I 

Sol. 

i 

i 

i 

i 

l 

i 

1 

iu ! 

1 

i 

i 

i 

i 

i 

1-1-00,242, 

2 00, 1-0S. 
243,243, 
2-01, 2 <M. 

2 01, 2*01, 

2 01,2 01, 
2*00, 2 01, 

£ 01, 24T. 

| 1-01,2 00. 

; 1*00,140, 

1 2oi,m 

i £ 01, 1 00, 

£ 01,2 01, 
14S241. 

2-OJ 

j 

40 

15 

Kindwingi clear or 
yellntr. Foouhtion 
incnuted toward i 
*- 0(1 of month dco 
to tho entrance of 
immigrants with 
maur* or Mac wing 
bwt prpbsMj fmm 
tho west, Red mites 
rrr^wit on some 
loctnU. 


1 

1 

( 

I InL 

i 

t 21 

1I-Mf,3’ML 

2*13,2-07, 

2-OS 2-07, 
2-11,247, 
2-00,2*13, 

Ml, 2 OS 

2-12. 2 07, 
2*10.2*12, 
2*07,2-10, 
2-12,2*15, 
2-07.2-13, 

2*13, 2*0b. . 

2*07, 2 00, 

2*00, 2-07. 



Mostly sob Una and 
( truwun* forma. 


V 


3 

Ill— 2-17, 2*10, 

MS 




Tone . . 

53 

8ol 

31 

i i 

i 

1—2 03 141, 

£-05, 1*00, 

£■00,2 m, 

141,2*07. 
147,2 00, 

£ W, 2*00, 

2-0% 143, 

2*03. 2 03, 
2*03,2 00, 
2-02,2-02, 

2-00, 2*02, 

2* W, 1*02, 

2*01, 241, 

2-01, 241, 

241, 1-00, 

2*03, 

38 

17 

Hmdwingi yellow 
or bright yellow, 
with purple oases in 
come. 

Mostly ioHtaria and 

tnmsic&s forma 
* 
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Statement N .—conlA. 



Toil! 

No. of npcci- 


No ofspeci- 



No. of 
speci- 
mens 

mens in each 
plm°e. 


nierwwith — 


Month 



K/r ratio* (cIosm- 

ran 

7 8 trip 

Remarks. 

owm- 

Phve. 

No 

fied). 

Cil 

ed 



ncd. 


o\es. 

eyes 


Juno— contd. 


Int. 

1ft 

n— 2- 10, 2-03, 








2-07, 2 *07, 

2 - 00 , 2 -n, 

2*14,2-07, 

2-00.2-07, 

2-00, 2-13, 

2*13, 2-14, 

m s*n 

2-13,2-11, 

2*16. 






Gr. 


IU— 2-21, 2-16, 







■ 

2-17. 




July 

33 

Sof. 

17 

1 I— 2*<15, 1-91, 



1 

Hindu mgs pillow or 




1-00,2*00, 



light jellow, with 





2-00,1-01, 



limuro or blue bases. 





2-00, 1-97. 

2*01, 1*09, 

22 

10 

Red milts present 
on vnngs ot some. 





2-00, 1-06, 
2-0*1,2-01, 







i 

2 00, 1-92, 

1-93 | 






Int. 

in 

n— 2*11,212. 1 

2-0S, 2 07, 

2-00, 2-12, 
2*09,2 12, 


i 






2 12, 2*03, 
2*13,2*13, 
2*09,2*10, 








2*12,2*11 






Gr, 

• • 

III- 




Auc. > . 

2ft 

Sol, 

is 

i- 2 -oo, i or., 



Hmdwings bright 





2*02, 2 00, 


■ 

ull'iw With purple 





1-07, 2 01, 
1*00, 2*00, 

2 in, 2-00, 

22 

■ 

bases in some. 





1-01,1*00, 

1-ftO. 


■ 




Int 

1C 

11-2-00, 2-00, 








2-ftft, 2*11, 
2-10, 2 03, 
2*52, 2-10, 
2-11, 2-OS 
2-07,2-11, 
2-06,2-12. 


1 




Gr. 

l 

III-2-21 




Sop 

7 

Sol. 

a 

T-Hll,2 0% 

3 

1 

Hindu mgs light 


Int 


2-00. 



ullow uith m\mt 
base. Population 
very low. 






11-2-07,2-00, 







2-10,2-OS. 




i 


Or. 

- 

Ill- 





JUC3I0AR 
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Statement Iff contd . 



Total 
N r o of 

niftti 

town. 

nrtl. 

Jfo of *|WTi 

1 mrn^fa rich 
| i»h*n«* 


No of UpOf i- 
mm* with — 

i 

Sfnnfh 

Hup*. 

! 

So 

ratio* (c1a«si 
ful) 

rd 

*}C1 

7-ittrip. 

cd 

e}C8 

Jtcmarto. 

Oft 

to 


)t> 

1-2 P7, 2*07, 

2 W, 2 01, 

2 00,2*02, 

2 01, 2*0>, 

2 0), l*P7 f 
2*00. 2 00, 

1 00, 2 Q\, 
2*05, M«. 

2 01, 2 01. 

2 02. 

21 

1) 

Bojairuni of vrnfa-* 
A *m*H ititrrw* in 
imputation due pro- 
mclv (o «n imrat- 
pntfon jw^il ty 

from Kota a 

JJindmnpr olnr 
(indicating new 

euirrolton forms) or 
light srllmr Kith 
purple iuivs More 
irciMcns fonrn than 
folihiri'U 



hi 

U 

U-2-07, 2 12* 

2 IS. 2 Ofl. 

2 (7*2 00, 
2-U.2 It. 
2-PS,M2, 
2*10, 2 0% 

2 07. 


} 

J/tfffe of vmth — 
Popuhtion ftlmott 
rcro. 

1 


Gr. 


1H- 



/*nj of moutl.— A 
population tncrcve 
floe fa n second im 
migration, merit pro- 
bably from the Bum- 
mer burling arce< 
Jlmdwmgx ntaitfj 
tbnr or light, ultoit, 
sntlout pinl. or 
blue at 1‘W. 17/F 
ratio* cit! tr wli 
tar? or t rawer *, 

Not. 

n 

! 

Sol 

1 

[ 

27 

1—1 *DS, 2 00, 

2*00, 1 0G, 

MU, 2 ft\ 

2 00. 2 0! f 

2 03, 1 07, 

2*05. 1*07. 

2*00, 2 01. 

2 02,2 00 

HW, 2*02, 
1*00,2*07, 

1*02, 1*03, 

1 '07, l-CC. 

2 00, 1-01, 

1*00. 



Tho immigration 

wli'ch Marlca to- 
vmrds the end of 
October, continu'd 
throughout &» em- 
ber. 



Int 

14 

II — 2 }\ 2 0'S, 

2 (JO, 2 07, 

2*12, 2 0% 

2 00,2 00, 

2 09, 2*06, 

2*07, 2*00 
2*07,2*14 






Gr. 

•• 

m-.vii. 
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Statement 0. 

Painted-Box Experiments. ( Di . M. L. Roonml). 

In order to study the effect of the colour of environment on that of loouats, 
hoppers wcjc reared in small, wooden boxes (9*5 cm. x8*5 cm.xl2 cm.), 
with their inner walls painted in different colours. The boxes were closed on 
all sides except at the top which was of wire-gauze. The boxes wore kept in the 
shade of the verandah and not exposed to direct sunlight. To start with, 
green hoppers were taken in nearly all cases, except one, when a black hopper 
was used. Table 10 gives the eight colours used and the results obtained 
therefrom 

Table 10. 


Inside colour ot rearing 
box. 

Colour of the resulting inject. 

Old hopper stages. 

Adult. 

Lemon yellow . > 

Bright yellowish grten 

Light green. 

* 

Prussian blue . * 

i 

Fawn or green haw with black 
markings. 

Brownnb or pinkish grey. 

Mahogany 

, Do. 

j -r j 

.... 

Black 

Dark green or dirty fawn bw 
with Line* markings. 

Smoky brown or ash coloured. 

Dark gran » . 

Blight green 

Light gr< tn. 

Signal red 

7 hrly green or oj ui igo 

Grey v ith a lulot tinge, special* 
ly on hind legs, 

i 

i 

White 

Generally greenish w hiu* 

Whitish fawn. 

Light oebro (unuainted 
» wood). 

Talc green vith or without 
yellowish tmgo. 

Dull brown. 


Out of nearly 61 experiments which were performed, only 19 reached 
sufficiently advanced stage to permit of any deductions being made. The rest 
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Statement 0— canid. 

terminated with the death of the first or second hopper stages. The following 
is a brief account of each set of experiments 

L Lemon yellow . — Nine experiments woic started for this colour, hut five 
died in the first stage and two in the second. Of the remaining two, one was 
reared up to the fourth and the other to the adult stage. 

2. Prussian bhc .— Nine experiments were storied for this colour, but six 
died in the fust stage and one the second. Tho remaining two were reared up 
to the adult stage. 

3. Mahogany. — Nine experiments were started for this colour, but five 
died in the first stage and two in the second. Of the remaining two, one was * 
reared up to the third and the other to the adult stage. 

4. Black— Seven experiments were started for this colour, but four died 
in the first stage. Of the remaining tlncc. two were reared up to the adult 
stage and one up to the fourth, 

5. Dark Green.— -Eight experiments were started for this colour, but five 
died in the first stage and one in the second. Of the remaining two one was 
reared up to the third and the other to tho adult stage. 

6. Signal red . — Nine experiments were started for this colour, but seven 
died in the first stage. The remaining two were reared up to the adult stage. 

7. White . — Ten experiments were started for this colour, but six died 
in the first stage. Of the remaining four, two were reared up to the fourth, 
one to the fifth and one to the adult stage. 

8. Light oclnc (mpainted).— Three experiments were started for this 
colour, Of these one died in the fiist stage, the second was reared up to the 
fourth and the third to the adult stage. 

Results. -It will be seen from Table 10 that some colours were apparently 
simulated, whereas in others the results were indefinite. Colours which were 
simulated to a greater or less extent were : light yellow black, dark green 
and white. Hoppers reared in tlie mahogany coloured boxes became fawn 
coloured in the fourth stage. This is not regarded as due to the mahogany 
box, since a hopper reared in the prussian blue box also became fawn. 
Moreover, the fawn colour sporadically appears in solitary hoppers reared 
in identically coloured cages, where the factor of the environmental colour 
cannot be correlated with the colour of the hopper. 

It should be pointed out that one may not reasonably expect a locust to 
simulate any colour to which it is exposed, and that there are probably limita- 
tions to which the insect is subject in this respect. Nevertheless, the fact 
remains that, to a greater or less extent, the looust can simulate certain 
environmental coIouxb, The results presented hero broadly confirm those 
obtained on Lonustana pardnlina by Fame (1932) in South Africa, although 
tho simulated colours me not precisely the same in both the oases. 
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Statement P (I). 

The development of Eye-sti ipes hi individual Uopjiers with 6 & 7 striped eyes 
(as determined by fir. M. L. Roonwal). 
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Statement P (II). 

Number of Eye-stripes during extra moulting. 

A. First instar of the stage during 
extra moult 

B. Second instar of the stage during (As observed by Dr. M. L. 

extra moult. Boonwal). 



■■ 




Number of eye stripes 

in various 



I I 






stages 


- 




Serial 

No. 


Sox. 


1 

II 

HI 

IV 

V 

Adult. 

Remark*. 


■ 



1 

A* 

B 

A. 

fl 

A 

B. 








■ 








7 


I 

3 

Femalo 



2 

; 

4 

4 

6 

G 

— 

The eighth atnpo 













8 

in the adult *as 
do\ eloped four 














daja after cclo- 
bioo, and h an 














abnormality. 

2 

B* 

Tcnial c 


1 

* 

2 

i 

: 

6 

G 

•• 

•• 

Died in IV stage. 
Tno extra moults. 

3 

15 

remain 


1 

2 


3 

4 

£ 


G 

7 

i 

4 

a™ 

Male 


" 

2 

3 

4 

£ 


D 

7 


fi 

B(l)l(3) 

Tomato 


1 

2 


3 

4 

t 

' 

6 

7 


0 

B (t.) 3 (3) 

Female 



2 


i 


4 

5 

0 

7 


7 

K* 

Bernal© 



2 


| 4 

4 

£ 


G 

7 


8 

K»< 

Male 



” 


3 

4 

fi 


G 

7 


i) 

K« .. 

Male 



•t 


3 

4 

£ 


D 

7 


10 

K« .. 

Tcmalo 



. 


i 

3 

4 

fi 


G 

7 


11 

K #1 

Female 



. 


3 

4 

C 


G 

7 


12 

K3S 

Tcmale 





3 

4 

5 

G 

G 

7 


















Statement P (III). 

Table of rcarings at Karachi , showing the dct'elopmenl of Eye- stripes among the Hoppers . 

(Dr. S. JIuldierji.) 
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Statesient Q. 

Statement showing the staff employed under the Locust Research Entomologist to 
the Imperial Council of Agricultural Research, Karachi, during 1936-37. 


Namo and Designation. 

Date of 
Appoint- 
moat. 

Fremont pay. 

Remarks 




r 

1, lUo IbihftdiirY.lUtndnndra 
Rao, M, A., F.H C.S., I/KUU 
Research Entomologist, 

Karachi. 

I3ib Dee. 
1030 

Ita 1,000 plat Karachi Local 
Allowance Ita 60 per 
ncn*cm. 

On t'orugn Smieo 

2. Dr. Maker jn D.Sc., Assistant 
Entomologist, Karachi. 

10th Jen. 
1910. 

Kb. 200 p ? «t Karachi l^ocal 
Allowance IK 16 per 
men ’em. 


3* Mr. Ram Lai Gupta, 
Biometrical Assistant. 

i 10th Oct. 
1030. 

i 

ilta. SOpftw Kftmehi Local 
Allow an co IK 10 ptr 

mentem 


4. Mr. Abdrtl Ghtml, Head Clerk 

11th Jnn. 
1031. 

Rs. 160 pf(M Kafachi Local 
AllwRtKc Bs. 16 ptr 
lnm-em. 

On Foreign Service. 

A Ur. R. L. Mchto, B.A., 2nd 
Clerk. 

19th IVb. 
l 1035 

R? 50 plm Ita 10 m ?p*enl 
pay awl K/irrckl Local 
Allow nnee IK 7-8 per men- 
win. 

Left to take up npjv mt- 
imut in ihn Imperial 
Iiutituto o( Sugar 

Tethmilojy from 2nd 
Ocfohcr 1636. 

, * Mr. H. G. Sheikh, 2nd Ci^rk 

2nd Oct. 
1033, 

IK 60 pf«.r IK 10 a% a;* cial 
p-u tviitl Karachi I/i-al 
Allownncw }ta 7*8 per 

Appoint* d as 2nd Clerk 
from 28th September 
lino. 

C. Mr. Sbafkatal tab. 3rd ( Icrk . , 

tat Dec 
1W. 

1 

Rs. $0 pie* Karachi Local 
Alhmaticc Its 7-8 per 
mowm* 

Uft to take np appoint* 
limit in the Im|xnnl 
Institute of Supftr 
THmnJopj from 2nd 
October VM 

, . Mr, Khnshi Mohammad, 3rd 
Clerk. 

2<Mh Rep, 
1030 

Kb, <0 phfi Karachi W 
Allowance Us 7-8 jx.r 
mortem. 

Appointed ta 3rd Clerk 
from 28th September 
1030. 

7. Mr.Chfttidar FntlctLsb, Ren (or 
Compiling Assistant. 

27th Apnl 
1033. 

Ita 84 plus Karachi Local 
Allcnrnnre Ita 12*8 per 
mens' m. 

, Wt to take tipAppolnt* 
ment In the Imperial 
Institute of Sngat 

1 Icehntdogv from 4th 
Octolx-r 1036. 

r , Mr, V, ttamsnl, Senior Com* 
piling Awfatant 

25th ftp. 
1016 

Tta 07 ptot Kftmehi Local 
Allowance IK 10 fvt 
mensem" 

Appointed an Senior 

Compiling Assistant 
from 2Mh ftptembet 
1016. 

8. Mr. H. G.Sbdkli, Junior Com - 
piling Assistant, 

2nd Oct, 

nra 

lta.61 pfut Karachi Local 
Allow unco Ita 7-8 f>er 
mensem. 

Appointed ns 2nd Clerk 
from 28th September 
1036. 

. , Mr. M. A. Jjatjf Biblr* Jnnior 
Compiling Assistant 

Oth Oet. 
ipao. 

IK 6ft phis KancM Local 
Allowance IK 7«8 per 
mensem, 

Appointed iw Junior 
Compiling Arttatntii 
from 8th Ootober 1030. 

0. Mr, NmindftT Singh* Dmfta* ! 
tpan. 

10th Aug. 
1036. 

Its, 46 pips Karachi Loud 
Allowance It«, 7*6 I or 
im-tteem* « 
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Name and Designation 

Date of 
appoint- 
ment. 

Present paj. 

Remarks. 

FttUmcn 




1 ricldman on Rs G3 includ 
inc Rb 20 Motor Lorry 
Allowance 


R«. 53 plus Rs 0 House Rent 
and Karachi Local Allow- 
ance. 

i 

t Fieldinau on Ra 30 . , 

Peons 


Rs 30 plus R* f» House Rent 
and Karachi Local Allow- 
ana 


1 Peon on Rs 18 plus Rs 0 
House Rent, oto , por men* 
aom 

•• 

Rs 18^Iua Rs.OHouso Rent 
nnd Karachi Local Allow- 
ance. 


2 Peons on Re 17 plus Rs 0 
House Ront, etc., per men- 
sem, each 


Rs 17 pitta IK 6 House Rent 
and Kancht Local Allow* 
anco, each. 


B — Sun\’£Y Party. 

*9 


► 

' Banner. 




1. Mr. Deem} Bhatin, M.Sc , 
Locust Reecrnh Asamtont. 

2nd Jan 
1031 

Rs 180 per mensem. 


1 rieldmanonRs 31 „ 


Ra 31 por mensem 


1 Peon on Ra 15 . 


Rs. 13 per irc&sem 


1 Meftvmffer on Rs 12 « 

Chachro 

1 

Rs 12 per mensem 

i 

Temporarily employed 
j for six months. 

1 FieMman on Rs 32 

.. 

Rs 32 per mensem- 


1 TieWman on Rg 31 

. 

Rs 31 per mensem. 


2 Messengers on Rs 12 per 
mensem, each. 


Rs 12 per mensem, each 


Sardar Shnhr. 

€ 1 

J Fieldman on Rs 33 


Ra* 33 per men«cm 


1 Field man on Bs 32 

.. 

Rs 32 per mensem 


2 Messengers on B» 12 per 
mensem, enoh 

•• 

Rs 12 per mensem, each. 






2 Tieldmen on Rs 32 per 
mensem, each 

•* 

Rs. 32 per mensem, neh. 


2 Me^cngcre on Rs 12 per 
monsom, each 


Rs 12 per mensem, each. 


C— P\svr f rrn 




Pnant. 




1. Dr M I, Roonwal, Pli D , 
Assistant Entomolotnst 

flth Nov. 
103*5 

Rs 270 pf«a Mchtun Allow- 
ance Rs 50 per mensem 


2. Mr S M« laiji Alihan, M Sc , 
Locust Research A*iistant. 

28t|t March 
1031. 

R« 145 plus Mekran Allow* 
a nee Rs 25 per mensem. 


3. Mr. Rahmatulhh Butt, M 8c , 
Locust Research Assistant. 

12th Doo 
1035 

Rs 123 phis Mekran Allow 
anco Rs 25 per mensem. 

Left servico from 16th 
August 1030. 
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Name and Designation. 

Date of 
appoint* 
meat 

Present pay. 

Remarks 

,, Mr. Rashid Ahmed B.So. , . 
(Hons.), Locust Research 
Assistant. 

23nl Ai'f 
1936. 

Rs. 125 plus Mohran Allow* 
nneo Ra. 23 per mensem. 

Promoted from 17th May 
1030 

4. Mr, Abdul Halim, Clerk, on 
Rs. Co per mensem. 

10th June 
1032 

tta CO per mensem 

Left to tnh© up appoint- 
ment in the Imperial 
Institute of Sugar 
Technology, from 2nd 
October 1D3C. 

.CMr tfaurata Siuph, Clerk, 
onR* 50 per mensem. 

18th Oot 
1936 

Rb 50 per mensem 

Promoted as Clork from 
18th October 1038. 

Fttldmzll. 




d Tioldmen on Rb, 40, each , . 

.. 

Rb. 40 per menBorn, each. 


1 Fieldmnn on Rs. 21 (Local) 


Rs. 21 per mensem. 


1 Fleldman on Rs. 20 (Local) 


Rs 20 per mensem. 


Messengers. 

£ Messengers on Rb. 12, eaoh 


Rs* 12 per raensom, each. 


Peons. • 

3 Peons on Rs. 18, each ,, 


Rs. 18 per menflem, each. 


1 Water-Carrier on Rs 12 


Rs 12 per mensem 


Quadar. 

1 Fieldmnn on Rs. 40 , , 


Rs. 40 per monacm. 


1 Messenger on R a. 12 


Rb. 12 per mensom. 


Turbot. 

1 Fieldmnn on Rs. 40 


i 

Rs. 40 per mensem. 


1 Me^sengpr on Rs. 12 . . j 


Rs. 12 per mensem, 


^ Panjgur. 

1 Fieldmun on Rs. 43 , , 


Ra. 43 per mensem. 


1 Messenger on Rs, 12 


Rs. 12 per monsom 


Amlagh. 

1. Mr, B. K. Bit ra, M. Sc, 
Locust Research Assistant 

27tli May 
1033 

Rs, 133 pto* Mekrtm Allow • 
auco Rb, 23 p*»r mensem. 


Ft eMmen, 

1 Tioldinan on Rs. 41 ,, 


Rfl, 11 per mensem. 


1 Fioldman on Ra. 40 

.. 

Rs, 40 por mensem. 


1 Fioldman on Rs. 32 

.. 

[ Rs. 32 por mensem. 


Messengers. 

2 MoFsongtmon Rs, ID, each,. 

.. 

Rs, 12 per intnBom, each. 


1 PeoncnRs.18 „ ,, 

•• 

Rs. 18 per mensem. 



Y. RAMCHANDRA RAO, 

, Locust Research Entomologist to the Imperial Council of 

The 12th December 1936, Agricultural Research, Karachi. 
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STATEMENT R. 


Statement showing (he cs limted total expenditure of the office of the Locust 
Research Evtomologist to the Imperial Council of Agricultural Research, 
Karachi, for the year 1936-37. 


1 

Actuals 

Probable 

Probable 


Probable 

Budget Sub Heads j 

upto 

no 1! 3(3 

{for 8 
months) 

npto 
31*3 37 
(for 4 
months) 

total 
expendi- 
ture for 
tlpae^r 
IW6’37. 

Sanc- 

tioned 

Grants 

1 

Saving 

Addi. 

tional 

requite 

ments 

A.-nru)QUARTnt < j 

Ri 

R« 

i 

Pv* 

| Rs 

Its 

Ra 

T-Pm. | 







1 ?*ij of ofliecr 

8,000 

4 f OCO 

12,000 

12 000 

Ah! 

m. 

2 Par of Citnl Ii*liinrnt 

M** 

2,307 

9,865 

10,190 

326 

• 

II .— AlXOWAfcCL*, nONOmniA, ETC* 







X Uavst Rent and Other Allamruv* 







(a) to ofliccr 

480 

210 

720 

720 

•• 

** 

(5) to Establishment 

099 

43a 

UM 

1,672 

* 438 

♦ 

2 Ttmdltry Allomnx — . 







(a) Officer.. 

1,824 

1,120 

2,050 

3,000 

370 


(6) Establishment .. 

420 

410 

830 

1.000 

170 


ni. — Cavm erven*, SupruEs 

avd Services 
C ontingencies, etc 

1 

2,060 

010 

3,000 

3,000 



IV. — Grants w-wn, jrre 







Leave pud Pension contributions 
of lent staff:— 



1 




(a) Officer. 

1,000 

050 

2.850 

2,700 

.» 

00 

(6) Establishment , 

221 

101 

326 

305 


! 20 

V.— Denotation to Intc^-national 

I ocCflt Conference —Ppvpt , 

M5 

. 

515 

.. 


| 515 

OpandTctal 

22 r 2R7 

11,002 

33,RV> 

31 647 

b283 ; 

C25 






J-058 

11.— SURVEY party 

I.— Pay. 

Pa> of Establishment 

3.020 

1,070 

5,005 

6,892 

■ 

13 

11#— AiunrA\cr«, Hovoraeu, etc. 




i 

1 


T. A . of Establishment . 

2,321 

2,070 

5,000 

8,000 

■ 

.. 

Ill, — COMT'fOENCIT*, SOTTUTS 

K\D Smicrs 



l 


■ 


Contingencies, etc. t . 

2,233 

705 

3,000 

3,000 

■ 

• 

Gha'-r Totai 

8,4 S2 

6,418 

13,005 

13,802 

■ 

13 



* 



I j 

13 
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STATEMENT R-contf. 


] 

Actuals 

Probable 

Probable 


Probable. 

Budget ftab.H'ttd*. 

unto 
30*11.30 
(for 8 
months) 

upto 
31-3*37 
(for 4 
months). 

total 
expfndi. 
turo fnr 
tho vear 
1936 37. 

Sane* 

Honed 

Grants. 

Savings 

Addi- 

tional 

require* 

menta. 

c-pasni, rra 

Rs. 

1 ; 

Re. 


Rs 

IK 

Rs. 

I.— Pay. 







Pay of Establishment „ *. 

10,255 

6,283 

15,543 

HWB 

1,305 

.* 

I L— Allowances, JIonoimeu, 
ot\ 






i 

1. House Rent and Other Allow* 
antes to rst&hltahmrmt . , 

305 

635 

U00 

1,600 

100 

, 

2. Travelling Allowance of Fitdb* 
hshnvnt *. ,, 

6,200 

2,710 

8,000 

! 

4,000 

, i 

4,000 

HI. — CONTINQFNCII % SuriUES 

and SEuvicrs, 

| 






1. Contingencies, etc. «. 

3,701 

1,01)0 

5,400 

3,500 

* « 

1,000 

2. Construction nf laboratory and 
Residential quarters at Pasm * . 

2,438 

082 

.1,400 

* , 

j 

1 

3,400 

Grano Totai 

22,552 

It, 101 

33,743 

25,848 

1,405 

0,300 




i 


-7:895 


8UMMARV, 





A.— HDADQUARTERS 

• 4 


i 

33,880 

31,547 

+C58 

i. 

B.— SURVEY PARTT 

*. 

• • 

13,005 

13,892 

-13 


C.-PASNI, ETC, 

- 

** 

33,743 

25,818 

-7,895 

' f ■ 




81,537 

74,287 

—7,250 



The increase of expenditure on account of Travelling Allowance of establishment under 1 C— 
Pnsrti, eto.\ is mostly duo to the grant of leavo to wmw of the Mipenor staft who w ere paid lm\ ellmg Allow once 
under F. R. 105(d) read with $ R, 141 and to the transfer of Biometrical Assistant from Fasni to Karachi m 
January nud ucc icrta in May 1036, as Locust Research Assistant at Pnsni. 11 also includes Tm\ tiling Allow. 
anco of JDstnhMimcnt for the month of January to Starch 1936 which could not be paid before the close of tho 
financial jear 1035 30, 

3, The mere**© of expenditure under 1 C— Pa$ni, e/e.— Ccnfinfeiieie? rtc* is due to tho puroluso of now 
Scientific apparatus suoh as ad {.registering Thcrmohjgrogmpti, self registering Hygrograpba and payment for 
tho Field cages provided last jeer at Fasm and Ambagh, ara vim u»a\ ofchblc, Tho purchase of H>*grognpha 
fa b recommemlf* I by the Locust Committee in January 1030 

3. A Bum of R«. 0,000 was provided In the Budget for the ye ir t034-35 for * Construction of Laboratory 
ami residential quarters at Paxm 1 out of v lifoh Rs. 3,681 v as spent m the year 1935*36 and tho remainder 
JK 3,438 win paid during the current financial year. The Building Stqxmsor who Inspected the buildings 
lifter their i omplr lion in January 1930, has suggested certain improvements to roaho buddings more Mabb * 
Provision boa been made for carrying out the repairs which would cost about IU. 902, for which sanction baft 
already been granted by the Vice Chftimmn, I. C. A. It. 

Y. RAMCHANDRA RAO, 

Locust Research Entomologist to the 

The 22nd December 1926. Imperial Council of Agricultural Research, 

Karachi, 
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Statement S. 


Budget estimates of the Office of the Locust Rosea) eh Entomologist to th Imperial 
Council of Agricultural Research , Karachi , fot the ym 1937-38, 

A , — HEADQTJAnTma, 

I. — Pay* 


1* Pay of Officer. (Locust Research Entomologist) on R*. LOO'' per 
raonsem. 

2. Pay of Establishment — 

I Assistant Entomologist on Rs. 215 per monsom 
1 Hoad Clork on Rs. ICO por raonsem 
3 Soconcl Clcik on Its. 58 phr* special pay nt Rs. 10 per raonsom 
1 Thud Clerk on R«. 42 por monsom . . 

1 Biomotricol Assistant on Its. 00 por monsom 
1 Compiling Apflistant on Rs. C9 per monsom 
1 Compiling Assistant on Rs. 54 por monsoni 
1 Draftsman on Rs. 47 por monsom 
1 Fioldmnn on Rs. 34 por monsom . . 

1 Loriy allowance to a Ftcldman nt R«. 20 . . 

1 Fioldman on Rs. 31 per monsom 

1 Poon at Rs. 18 por monsom 

2 Peons at Rs, 17 por monsom oaoh 


Rs Rs. 


12,000 


215 

150 

08 

42 

on 

CO 

54 

47 

34 

20 

31 

18 

34 


872X32=10,464 


XI.— -Allowances, Honoraria, etc. 

L House Ront nnd Other Allowances— 

(a) to Officor (L. R. E, Knmchi) nt CO per raonsem . . 

(b) To Establishment 
2. Travelling Allow anco — 

(a) Officer (1. R. H Katachi) 

(i b ) Establishment 

IU . — Contingencies Supplies and Sen ices. 
Contingencies, etc. . . . . . . . m 

IV. — Qrants-in-aid, etc . 

Leftvo and Ponton contributions— 

(а) Officci 

(б) Establishmont 


720 

1,000 

3,500 

1.000 

3,000 


2,850 

326 


Grand Total for 'A— Hkadquauteiis 


35,360 
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B.— Survey Party. 

Jig. 


225 
34 
132 
04 
72 
16 
30 
12 

585X12 = 7,020 

IL— AUotumces, Honoraria, etc. 

Travelling Allowance of Establishment 

III. — GoniingmeicSt etc. 

Contingoncios* Supplies and Services „ . 

Grand Total for B*— Survey Party 

0.— Pasni, etc. 


4,500 

3,000 

14,520 


I.— Pai/. 

Pay of Establishment— 

1 Locust Research Assistant on Rs.225 per monsom 
(at Banner) 

1 FicIdmauonRs. 34pormon&om.. 

4 Field men on Rs. 33 per mensem 

2 Fioldmon on Rs. 32 per monsom » . . . , * 

0 Mossougors on Rs. 12 per monsom 

1 Peon (al Bnrmor) on Rs. 10 por mensem . . . * 

*1 Fioldmnn (foi Khuirpur State) on Rs. 30 por monwmi 
*1 Mossengor on Rs. 12 por monsora (for Khairpur Stato) 


Pay of Establishment— 


Pasni-- 


1 Assistant Entomologist at Pnsni on Rs. 27Gpor monsom 
1 LocUBtRosoaroh Assistant on Rs. 155 por monsom . . 

1 'Locust Rosoaroh Assistant on Rs. 135 por monsom . . 

1 Clorlv on Rs. 54 por nionsom . . 

5 Fioldmon on Rs. 41 por monsom . . 

2 LooalFioldmon on Rs. 22 por monsom caoh 

2 Mossongore on Rs. 12 por monsora oaoli .. 

3 Peons on Rs. 18 por monsom oholi . . . 

1 Wator-Carrlor on Rs. 12 por monsom 

*1 Mossongor on Rs. 12 por monsom 


276 

155 

135 

64 

205 

44 

24 

54 

12 

12 


*TlioSo nio additional posts. 



970 



161 


Ambagk — 

Bs. 


1 Locust Rosontoh Assistant on Rs. 145 por monsom . . 

145 


1 Fioldman on Rs. 42 por momoin 

12 


1 Fioldman on Rs. 40 por mensom 

40 


1 Fioldman on Rs. 34 por monsom 

' 34 


3 Mossorigors on Rs. 12 por monsom each . . 

* 36 


1 Poon on Rs, 18 por monsotn 

18 

316 


Mekran Area — 



1 Fioldman on Rs. 44 por mensom (at Panjgur) 

44 

\ 


2 Fioldmen on Rs, 41 por monsom oocl\ (at Gwadur and 
Turbat) 

82 


3 Messengers on Rs. 12 por monsom cnoh . . 

36 

102 



487 X 12 

=* 17,364 

II. — AUoi&tnces, Honoraria , etc. 



1* Houso Rent and Other Allowances to Establishment (Mokran Local 
Allowance) 

1,500 

2. Travolling AJJowanoo ofEstablishinont .. 

M . « 

5,500 

III.— Contingencies^ etc . 



Contingonoios, Supplies and Sorviccs 

• I 4 # 

1 > 4 . 

4,600 



28, 80^ 

Sotdusy. 



Main Scheme. 



A.— Headquarters 

.4 

35,360 

B.~ Sumy Party 

.. 

14,620 

Cr— Pasni, eto. • - 


28,864 

Grand Total . . 

78,744 


Y. BAMCMDRA RAO, 

Dated 27th December 1936. „ Locust Research Entomologist, Karachi. 

i 
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